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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 





Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S.A. 
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BASIC PRINCIPLES 





Mos: OF the early comfort air 
conditioning systems were in spaces 
to be occupied largely by transients 
such as theatergoers. In theaters 
people are seldom in the conditioned 
spaces for more than a 2 or 3 hr 
period and then seldom more than 
ence or twice a week. However, in 
the case of factories, hotels, office 
buildings, etc., people are in an air 
conditioned atmosphere for from & 
to 12 hr a day, day after day, 
throughout the year. Furthermore, 
many year ‘round air conditioning 
systems have been and will be in- 
stalled in windowless buildings or 
to eliminate the need for opening 
windows in existing buildings in 
noisy, dirty locations. Under these 
circumstances, much better air con- 
ditioning systems are required than 
the early ones that produced the 
cold, clammy atmospheres so preva- 
lent even today in many of the 
older, lavish theaters. 

When designing any air condi- 
tioning system, the equipment to 
condition the air and the controls 
to maintain desired conditions must 
be considered as an integral unit. 
Equipment cannot be selected with- 
out regard to the controls that will 
ultimately be used to maintain the 
desired temperatures and humidi- 
ties. No control system can pro- 
duce conditions in a space that the 
air conditioning equipment itself 
cannot produce when operated man- 
ually. All that the control system 
does is to control the conditioning 
media—steam, refrigerant, air, etc. 
—which produce the desired tem- 
peratures and humidities in the 
conditioned spaces. Obviously, the 
production of these temperatures 
and humidities depends solely upon 
the air conditioning equipment and 
not on the control apparatus. 
When designing an air condition- 
ing system, both the controls and 
the layout of the equipment and 
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ducts must be considered 
taneously. <A 
‘round system can be obtained only 
if equipment is selected in the light 
of the controls to be used and the 
controls are adapted to the equip- 
ment. An air conditioning system 
designed without thought to the con- 
trols and for which the controls are 
chosen only after all of the equip- 
ment has been selected and de- 
signed, has an excellent chance of 
proving unsatisfactory. 


satisfactory 


To many, better controls simply 
mean more controls and more com- 
plicated control systems. This is far 
from being the case. In many cases, 
the most satisfactory installations 
are those with relatively simple 
control systems without complica- 
tions. Elaborate control systems 
are not always necessary for satis- 
factory control. Furthermore, be- 
cause operators have difficulty in 
understanding the relationship be- 
tween the parts of an elaborate con- 
trol system, such systems may not 
give satisfactory results in actual 
operation over a period of years. 

In this article an attempt will be 








By William Goodman 


The basic principles that govern the design and control of year 
‘round conditioning systems are organized and discussed in a 
systematic manner in the series of articles of which this is the 
first. No attempt is made to show a collection of control and 
equipment arrangements except insofar as they are needed to 
illustrate the various points discussed. Instead, the methods of 
accomplishing certain desired results in air conditioning systems 
and the broad basic principles that govern the applicability of 
different types of conditioning systems and controls are presented 
from a refreshingly new viewpoint. Those who are now design- 
ing and will be designing comfort air conditioning systems for 
postwar installation will find this discussion timely and practical, 
for no matter what the developments of the future, basic princi- 
ples will always govern. Mr. Goodman is consulting engineer 
for the Trane Co., and is a member of Heating, Piping & Air 
Conditioning’s board of consulting and contributing editors. 


Design and Control of Year ‘Round 
Comfort Air Conditioning Systems 


made to discuss the principles in- 
volved in designing and controlling 
year ‘round air conditioning sys- 
tems. Refinements and details otf 
control will not be discussed. In- 
stead, the broad principles involved 
in designing air conditioning sys- 
tems and selecting controls for them 
will be developed. 
and disadvantages of different ar- 
rangements of equipment and con- 
trols for the various types of air 
conditioning systems commonly 
used for year ‘round service will be 
enumerated in order to provide a 
clear understanding of the results 
that can be expected from these 
systems and their controls. 


The advantages 


There are, of course, many sys- 
tems that can be used to condition 
different types of buildings and 
many types of control systems that 
can be used in conjunction with 
such conditioning systems. In this 
article it will be possible only to 
discuss broad principles and to use 
a few basic systems for illustrative 
purposes. The types of air condi- 
tioning systems and controls that 
are suitable for the great variety 
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of buildings and operating condi- 
tions encountered is almost infinite. 
In discussing the basic principles 
and some of the fundamental sys- 
tems, it is difficult at times to avoid 
a dogmatic tone. When applying 
the principles discussed here to the 
many conditions encountered in 
actual practice, exceptions may be 
found to some of the general prin- 
ciples stated. Nevertheless, a thor- 
ough understanding of the broad 
fundamentals underlying this sub- 
ject should be of considerable help 
when designing air conditioning 
systems for particular installations. 


The Importance of Humidity 


One of the prime purposes of an 
air conditioned space is to keep the 
skin and clothing of the occupants 
of a room dry. To insure freedom 
from perspiration, humidities must 
be kept at a reasonable point. The 
exact humidity for optimum com- 
fort and health to be maintained 
under all conditions is not known. 
However, general experience has 
shown that if comfortable dry bulb 
temperatures of 80 F or lower are 
maintained, relative humidities of 
approximately 60 per cent or less 
will generally be satisfactory. 

In addition to keeping clothing 
dry, the relative humidity must be 
one that will produce a feeling of 
comfort for most of the people in 
the room. Formerly, it was thought 
that for each dry bulb temperature 
there was an optimum relative hu- 
midity at which most people would 
be comfortable. However, it is now 
known that human beings are 
rather insensitive to wide varia- 
tions in relative humidity. Thus, 
the following statement appears on 
p. 67 of the ASHVE’s Heating, 
Ventilating, Air Conditioning Guide 
for 1943: “. . . In the comfort zone 
experiments of the ASHVE re- 
search laboratory, the relative hu- 
midity was varied between the lim- 
its of 30 and 70 per cent approxi- 
mately, but the most comfortable 
range has not been determined. In 
similar experiments at the Harvard 
school of public health, the majority 
of the subjects were unable to de- 
tect sensations of humidity (i.e., too 
high, too low, or medium) when 


No control system can produce con- 
ditions in a space that the air condi- 
tioning equipment itself could not 
produce if it were operated manually 
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the relative humidity was between 
30 per cent and 60 per cent with 
ordinary room temperatures, which 
is in accord with other studies.” 
The fact that the humidity can be 
varied widely is in accord with the 
common experience of most of us. 
As long as the dry bulb tempera- 
ture is at a comfortable point, in- 
dividuals are insensitive to wide 
changes in humidity. They are, 
however, sensitive to extremes— 
extreme dryness and extreme moist- 
ness. High relative humidities 
mean uncomfortable and disagree- 
able perspiration; low relative hu- 
midities mean an uncomfortable 
drying effect upon the skin and mu- 
cous membrane, although p. 67 of 
the 1943 Guide states, “. . . there is 
no convincing evidence that the in- 
crease of atmospheric moisture 
which can practically be introduced 
by humidification into the air of 
cool occupied rooms has any effect 
upon health and comfort.” Never- 
theless, those who have experienced 
both the extreme dryness of a heat- 
ed apartment in winter and the 
humidified atmosphere of a home 
will testify to the better general 
all around physical feeling in the 
latter. Consequently, while the 
maintenance of an exact humidity 
is not important in a comfort in- 
stallation, it is important to avoid 
extremely high humidities in sum- 
mer and extremely low humidities 
in winter. In comfort air condi- 
tioning, humidity limitation is 
needed instead of humidity control. 
In connection with humidification 
in winter, there is, of course, the 
problem of condensation on win- 
dows and in walls. Where struc- 
tures have not been built to permit 
the maintenance of high humidities 





in winter, there is, of cours. » 
alternative but to lower the hy. 
midity to avoid the nuisance 
damage caused by condensati 
Industrial systems are, of cc irs; 
quite different. In process ai: 
ditioning, both the relative hu 
ty and dry bulb temperature 
frequently be maintained at 
exact points. In such system 
relative humidity is determin 
the requirements of the proce 
product and not from consivers- 
tions of comfort. Usually the co, 
ditions under which the tempera. 
ture and humidity must be mai) 
tained vary quite widely and mor 
severely than they do in comfor 
installations. Methods of contr 
ling temperature and humidity 
dependently of each other wil! 
discussed later in addition to « 
trols for comfort. 


Visualizing Changing Conditions 
on the Psychrometric Chart 


The psychrometric chart is of 
value not only for designing air 
conditioning systems, but for an 
alyzing the results that will be ob- 
tained with different types of ai: 
conditioning systems and controls 
under widely varying loads. 

In winter the quantity of air t 
be supplied and its temperature ar 
determined by the maximum heat 
loss from the conditioned space. Fo 
most comfort installations, a satis- 
factory humidity can be maintained 
during the winter with the air 
quantity selected in accordance 
with the heat loss. 

In summer air conditioning, the 
quantity of air and its temperatur 
cannot be selected quite so simply 
The humidity to be maintained 
complicates the choice of the vol- 
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Fig. 1 
The psyeh chart is of value not only in 
designing air conditioning systems, 
put also for analyzing the results to 
he obtained with different types of 
equipment under widely varying loads 


yme and temperature of the air 
supply. The results that will be ob- 
tained in the room with an air sup- 
ply at any given temperature and 
humidity depend upon both the 
moisture ratio and the volume of 
air supplied. The moisture ratio is 
simply the ratio of the total inter- 
nal heat gain of the room to the 
moisture gain. (See HPAC, p. 360, 
June 1939 or p. 55 of the book, Air 
Conditioning Analysis.) The value 
of the moisture ratio q can be com- 
puted by the following formula: 


where Q represents the sensible 
heat gain of the room in Btu per 
hr; W represents moisture added 
to the room (the moisture gain) in 
lb per hr; and h, represents the 
enthalpy or total heat of the mois- 
ture added to the room. 

Of great value in determining the 
required condition of an air supply 
to maintain a given temperature 
and humidity in a room is the ratio 
ine illustrated in Fig. 1. Point 1 
represents the condition to be main- 
tained in the room. Line 1-2 is the 
ratio line for the load of the room. 
The slope of the ratio line on the 
psychrometric chart (HPAC, p. 359, 
June 1939 or p. 109, February 
1940) is determined only by the 
value of the moisture ratio. 


The value of the ratio line lies in 
the fact that, in order to maintain 
point 1, the condition of the air 
supply (that is, its temperature 
and humidity) must be represented 
by some point like 3 along ratio line 
1-2. An air supply state that can 
be represented by any point like 3 
on the ratio line can maintain tne 
rom air in the condition repre- 
sented by point 1. 


Slope of Ratio Line Changes 


As the sensible and moisture 
gains change under various condi- 
tions throughout the year, the slope 
of the ratio line changes. The most 
severe condition is encountered 
when the moisture load is equal to 
the maximum and the sensible load 
is decreasing. In this case the ratio 
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line swings from left to right to a 
position like 1-4, or even 1-6 if 
the sensible heat gain should turn 
into a sensible heat loss from the 
room. Obviously, with any one 
room condition as a pivot point, 
the ratio line can, of course, swing 
through a complete circle of 360 
deg. It can occupy any one of an 
infinite number of positions on the 
psychrometric chart, depending 
upon the relationship of the heat 
and moisture gains. The acid test 
of the ability of a year ’round air 
conditioning system to maintain a 
given condition in a room is its 
ability to supply air in a state that 
always lies on the ratio line regard- 
less of the location of the ratio line 
itself. 

The ratio line can be located on 
the psychrometric chart after first 
computing the slope of the ratio 
line. Thus, for a room in which the 
sensible heat gain is 16,000 Btu per 
hr and the moisture gain is 8 lb 
per hr, the moisture ratio is, by 
equation 1: 


16,000 
+ 1100* 





q= 
= 3100 
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As has previously been stated, 
the slope of the ratio line on the 
psychrometric chart depends upon 
the value of the moisture ratio. The 
slope of line 1-3 in Fig. 1 corre- 
sponds to a moisture ratio of 3100 
(see Table 32 on p. 441 of the 
book, Air Conditioning Analysis). 
Although for the conditions of Fig. 
1 the maximum sensible heat load 
is 16,000 Btu per hr, the sensible 
heat load in most comfort air con- 
ditioning installations can vary con- 
siderably while the moisture load 
due to people remains approximate- 
ly constant. This is particularly 
true of offices or factories where 
the moisture load is due altogether 
to the occupants. On the other 
hand, because of changes in the po- 
sition of the sun, lowering of the 
outdoor dry bulb temperature, or a 
decrease in the electrical load in the 
room, the sensible load can vary 
quite widely. 

Suppose that the sensible load of 
the room is decreased from 16,000 
to 6000 Btu per hr while the mois- 
ture load remains constant at 8 Ib 


*In air conditioning work, for moisture 
added by human beings a value of he = 
1100 Btu may be used 
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per hr. In this case, the value of 
the moisture ratio will be reduced to 


6000 
q = —— + 1100 
8 


= 1850 


In this case the ratio line for the 
room will be represented by a line 
like 1-4 of Fig. 1 if the same tem- 
perature and humidity are to be 
maintained in the room. This is 
quite frequently the case when the 
variations in sensible load are due 
to solar heat rains and electrical 
apparatus. In this case it is obvious 
that, in order to maintain the con- 
dition represented by point 1, the 
air supply must be in some condi- 
tion like point 5 along line 1-4. 


Condition of Air Supply Must 
Be Changed 


In all air conditioning systems 
where the moisture ratio of the 
room changes frequently, the condi- 
tion of the air supply must con- 
stantly be changed if any desired 
condition is to be maintained in a 
room. In year ’round air condition- 
ing it is possible for the ratio line 
to occupy any number of positions 
in the 360 deg circle. Thus, in 
spring and fall the ratio line may 
appear like line 1-6 of Fig. 1. In 
this case, little heat is required to 
keep the temperature of the room 
up, but at the same time some de- 
humidification is required to hold 
the relative humidity down to com- 
fortable limits. Such a line is par- 
ticularly likely to be obtained on 
rainy spring days. On such days 
the moisture load will increase 


while the sensible load decreases. 
For example, in department stores 
the building may be cooled by an 
all day rain while people enter the 


building continually with wet 
clothes and umbrellas. In such a 
case, both heating and dehumidi- 
fication are required simultaneous- 
ly, as exemplified by ratio line 1-6 
of Fig. 1. 

In winter the ratio line will ap- 
pear like line 1-7 of Fig. 1. In this 
case the air must be supplied to the 
room in the condition represented 
by a point like 7. The air in cooling 
from point 7 down to the desired 
condition at point 7 surrenders both 
heat and moisture, thus maintain- 
ing the temperature of the room 
and keeping its humidity up. In 
winter, of course, moisture is lost 
from the conditioned spaces and 
the air supply must bring in 
enough moisture to maintain the 
desired humidity. 

A condition rarely encountered 
in comfort work but which may 
be encountered in industrial work 
is represented by line 1-8 of Fig. 
1. In this case, simultaneous cool- 
ing and humidification of the 
conditioned space is required. 
The air supply is delivered to the 
room in the condition represented 
by point 8. As the dry bulb tem- 
perature of the air rises from point 
8 to point 1, the heat gain of the 
room is absorbed. On the other 
hand, while changing from point 8 
tv point 1, the air supply gives up 
sufficient moisture so that its dew 
point temperature is reduced, thus 
maintaining the desired humidity 
in the room. 


What the Controls and 
Equipment Must Do 


The conditions under which air 
conditioning equipment is required 
to operate in year ’round air con- 
ditioning systems have been de- 





scribed in a general way in th, 
foregoing paragraphs. Any e\yip. 
ment and controls installed must bh,» 
able to maintain the temper ityr: 
at any desired point and the relg. 
tive humidity within certain | mit, 
for all of the different ratio ‘ines 
that are likely to be encoun ereg 
throughout the year. Only i: th, 
operation of controls and equipmen: 
is analyzed in the light of ‘heir 
ability to maintain a given svt 0! 
conditions for any ratio line that jx 
likely to be encountered can a 
factory system be obtained. 

The fact that humidities ne« 
be controlled exactly in comfort in. 
stallations does not mean that th 
1umidity problem can be overlooked 
Even though the humidity is not t 
be controlled exactly but is only t 
be held between rather broad |im- 
its, the system installed should } 
an inherently stable one—that is, 
one that can provide air in a state 
on any ratio line likely to be en- 
countered. If an unstable system is 
installed, it will be difficult to ob- 
tain satisfactory temperatures and 
humidities in the conditioned spaces 
under all conditions of load in spite 
of the fact that the humidity need 
not be controlled exactly. Conse- 
quently, systems should be funda- 
mentally designed and installed ir 
such a manner that they will b 
stable under all conditions of 
eration. 

In following sections of this ar- 
ticle, systems and controls will b 
described for meeting widely vary- 
ing conditions. Aif conditioning 
systems capable of providing air 
that will meet the requirements o! 
almost any ratio line will be con- 
sidered. Before describing such sys- 
tems, however, a few of the com- 
monly used systems and their short- 
comings will be discussed so that 
the reader will better understand 
the reasons for some of the appar- 
ent departures from conventional 
practices in the year ‘round sys- 


tems to be discussed later. 


The equipment to condition the air 
and the controls to maintain the de- 
sired conditions must both be consider- 
ed as an integral unit by the designer 
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Fig. 1 (Above) —The consumption re- 
port form, providing space for all sig- 
nificant data and computations. This 
form is filled out each day as quickly 
as possible, and any unusual ratios are 
underlined and steps taken to deter- 
mine the cause of abnormal fuel use 


By PLOTTING daily fuel consump- 
tion during a representative or 
basic period against temperature 
deficiency as measured by degree 
days the dependency of fuel con- 
sumption upon the outside tempera- 
ture is shown. This relationship 
can be described by a smooth curve 
which represents average or “nor- 
mal” fuel consumption, as explained 
last month. 

The deviations of actual con- 
sumption from “normal” consump- 
tion during the basic period can be 
described by an average or “nor- 
mal” deviation. The actual devia- 
tion can be compared to this “nor- 


W TO WATCH FUEL USE 


The Daily Report 


mal” deviation in the form of the 
deviation ratio, the actual devia- 
tion divided by the “normal” devia- 
tion, a figure which allows unit to 
unit and day to day comparisons of 
performance. 

In order to facilitate boiler house 


to boiler house comparisons of daily 
performance a daily report form, 
Fig. 1, has been devised, which per- 
mits listing of the actual daily oil 
consumption, the “normal” oil con- 
sumption for that day, the devia- 
tion from “normal,” the “normal” 





W. S. Bard, author of this article, has done a great deal of work 
in applying statistical methods to steam and fuel consumption 
studies and control, and will be remembered for discussions of 
the subject published in HPAC in 1937. During the period when 
the work described in the present article was performed, he was 
employed in the steam generation and distribution section at a 
large ordnance plant, and the method he discusses is in daily 
use at this plant . . . Careful control of fuel and steam consump- 
tion for heating plants and buildings is always good business: 
in wartime, it becomes of increased importance because of the 
greater necessity for efficient production and operation, con- 
servation of fuels, and because of fuel oil rationing restrictions. 
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deviation, and the deviation ratio 
for each unit and the total area. 
Space is provided at the top of the 
form for inserting the significant 
daily temperatures and at the bot- 
tom for inserting the median daily 
deviation ratio. 

Fluctuations in actual consump- 
tion from “normal” might be con- 
sidered as being due to fluctuations 
in the non-heating load. However, 
when the daily reports over a pe- 
riod of time were studied it was 
found that the direction of the fluc- 


found. It is noticeable that the 
fluctuation in size of the deviation 
ratio and the fluctuation in the 
number of degree days are some- 
what related. The greater the fluc- 
tuation in degree days, the greater 
the fluctuation in size of the devia- 
tion ratio. When the number of 
degree days increases (weather 
gets colder), the size of the devia- 
tion ratio moves negatively. When 
the number of degree days de- 
creases (weather gets warmer), 
the size of the deviation ratio 
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Fig. 2—Comparison of the daily devi- 
ation ratios for two typical units. 
Note how closely together lie the ra- 
tios for these units. Only on one day, 


tuation, positive or negative, and 
the relative size of the fluctuation, 
as measured by the deviation ratio, 
tended to be about the same each 
day for all operating units (Fig. 
2). Since it was not logical] to sup- 
pose that the non-heating load fluc- 
tuates in a corresponding manner 
in all units at the same time, this 
fluctuation was concluded to be due 
to fluctuation in the actual heating 
load. Next to temperature, wind 
velocity is considered as the most 
important factor affecting the heat- 
ing load. Records of average daily 
wind velocity were obtained from 
the weather station and compared 
with the daily deviation ratio for 
the total area but no significant 
correlation was found. 

If the daily deviation ratio for a 
typical unit and the daily degree 
days are plotted historically on the 
same graph (Fig. 3) a clue to the 
reason for the fluctuation may be 
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the 15th of the month, are the ratios 
significantly separated. Comparison 
of these ratios with the ratios for 
other units shows which is abnormal 


moves positively. This holds true 
a high percentage of the time. 


Oil Consumption Tends 
to “Cut the Corners” 


This can be better illustrated by 
plotting actual and “normal” oil 
consumption historically (Fig. 4) 
for a typical unit. It can be noted 
that actual oil consumption tends to 
“cut the corners”; that is, the 
peaks and valleys in actual con- 
sumption are not as extreme as the 
peaks and valleys in “normal” 
consumption when plotted in this 
manner. From these facts the fol- 
lowing was deduced: 

The heating load for any given 
day is determined not only by the 
outside temperature for that day 
but also by the temperature of the 
preceding day or days. In general, 
when the temperature of the given 
day is colder than the preceding 
day the heating load as reflected by 


the amount of fuel consume: , 
be less than “normal,” and »¢}, 
the temperature of the give) dq 
is warmer than the precedin 
the heating load will be g 
than “normal”. 

This was thought to be prin ar; 
due to the nature of the h 
control in the buildings. M: 
the buildings are heated by : 
ing radiation and there is no 
matic control of this radiation. Th, 
maintenance men and the occu) ants 
of the buildings open and close th, 
radiator valves more or less as 
feelings may dictate. During 
weather most of the radiator 
turned on. When it gets warme: 
the radiation is not turned of 
quickly enough, the buildings be. 
come overheated, windows 
doors are opened, heat is wasted 
and excessive consumption results 
During mild weather most of ¢ 
radiators are shut off. When it vet 
colder the radiation is not turned 
on quickly enough, the building 
temperatures drop, doors and win- 
dows are kept closed, and oil con- 
sumption is less than “normal 
When the temperature remains 
fairly stable over a period of sey- 
eral days the consumption remains 
relatively close to “normal”. This 
theory later became the basis of 
conservation program aimed at re- 
ducing the waste on days that wer 
warmer than their predecessors 

The most notable exception to th 
action described above occurs 
days that are a great deal colder 
than the preceding days. On days 
when the average temperatur 
drops 12 deg or more below th 
average temperature of the preced- 
ing day, the radiation is turned o! 
quickly and consumption is clos 
to or slightly above “normal” 
There was also traceable a slight 
correlation between the exceptions 
to the above action and wind veloc- 
ity. On days which were colder 
than the preceding days with con- 
sumption above “normal” the aver- 
age wind velocity was generall) 
high. The evidence supporting this 
latter statement cannot be consid- 
ered conclusive. 

The fact that the size of the av- 
erage or “normal” deviation is re- 
lated to the slope of the “normal” 
curve supports the claim that the 
deviations are caused principally by 
fluctuations in the heating rather 
than the non-heating load. This 
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B -onclusion is also supported by the 


fact that the “normal” non-heating 
deviation is considerably less than 
che “normal” heating deviation. 
The “normal” or average oil con- 
sumption and the “normal” or aver- 
age deviation during the basic pe- 
riod may be considered to be repre- 
sentative of the performance to be 
expected during succeeding periods. 
The daily reports for these succeed- 
ing periods may be interpreted on 
the basis of the above conclusions. 
In general the ratios of all units 
move in the same direction from 
day to day and tend to be more or 
less the same in size. The ratios 
tend to lie within a range of 14% on 
either side of the median ratio for 
all units. Thus, on a given day the 
median ratio for all units may be 
—1.5. Any ratio between —3.0 and 
0.0 may be regarded as being sat- 
isfactory. But if one unit has a 
ratio of +-1.0, consumption is ex- 
cessive for that day in that unit. 
Similarly, if the median ratio is 
42.0, ratios within the range of 
+0.5 to +-3.5 may be regarded as 


Fig. 3—Comparison of the fluctuation 
in the daily deviation ratio for a typi- 
eal unit and fluctuation in the daily 
average outside temperature, for a 
three-month period. Note that in gen- 
eral the greater the fluctuation in 
temperature, the greater the fluctua- 
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Fig. 4—Comparison of actual and 
“nermal” daily fuel consumption for 
one month. The solid line represents 
actual fuel consumption, the dotted 
line “normal” fuel consumption, for a 
typical unit. Note that the fluctuation 


satisfactory, while a ratio outside 
this range can be considered a sig- 
nificant departure. 


Boiler House Efficiency 


The daily report form also con- 


tion in the deviation ratio, and that 
the two curves tend to move in the 
same direction—when the weather 
gets colder, fuel consumption tends to 
be below “normal,” and when the 
weather gets warmer, the fuel con- 
sumption tends to be above “normal” 
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Day of Month 


in actual consumption is not quite as 
great as the fluctuation in “normal” 
consumption, indicating the lag be- 
tween changes in the outside tempera- 
ture and the adjustment of the unit’s 
heat use to the outside temperature 


tains space for the inclusion of the 
daily feedwater consumption and 
the hours of boiler operation for 
each boiler house. From the daily 
feedwater consumption and daily 
oil consumption it is possible to 
compute the average boiler house 
efficiency; that is, the ratio of heat 
generated by the boilers as deter- 
mined from the amount of water 
evaporated to the heat input as 
measured by the oil consumed. 
Water used for boiler blowdowns is 
not deducted from the feedwater 
consumption figures, but this error 
is counterbalanced by the gain from 
injector testing and the tendency 
of the meters to make a constant 
negative error. The correlation be- 
tween the amount of feedwater 
consumed and the amount of oil 
consumed is very high, indicating 
that the errors caused by these fac- 
tors are not very large. The effi- 
ciencies as computed may be con- 
sidered to be accurate within a very 
few per cent, and relatively accu- 
rate from day to day; i. e., a de- 
crease or increase in computed effi- 
ciency may be considered to indi- 
cate a decrease or increase in ac- 
tual efficiency. These average effi- 
ciencies are computed each day and 
entered on the daily report. 

It is possible to compute the boil- 
er horsepower generated from the 
figures on feedwater consumption 
and hours of boiler operation. The 
boiler horsepower generated may be 
compared with the rating of the 
boilers to obtain the average per- 
centage of rating at which the boil- 
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ers are operated during the daily 
period. The average percentage of 
rating is computed each day and 
entered in the report. 

As might be expected, the aver- 
age boiler house efficiency was 
found to be related to the average 
percentage of rating at which the 


able, the average rate of oil con- 
sumption per boiler hour is com- 
puted each day for each unit and 
entered in the report. This rate is 
related to the average percentage 
of rating at which the boilers are 
operated which in turn is related to 
the average efficiency. 
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The boilers were found to bi op. 
erating at between 65 and &() pe, 
cent average daily efficiency © os; 
of the time, at an average 
percentage of rating of from 65 +, 
95 per cent. It was found that . 
average efficiency of 75 per 
could easily be maintained a: 8 
per cent of rating. This was a rat, 
of oil consumption of about 7: 
per boiler hour and a rate of {-ed- 
water consumption of about 
gal per boiler hour. These figiires 
serve as a guide to boiler oper: 
and to the interpretation of 
daily report. 


Deviations of actual consum; 
from “normal” might also be 
sidered to be due to fluctuation 
average boiler house efficiency 
order to measure the load withou 
the effects of fluctuations in the ef- 
ficiency of steam generation 
daily amount of feedwater used 














ms A may be plotted against degree days 
¥.° and subjected to the same treat- 

_ ong : ment as the oil consumption data 
: "ef 50 Since the feedwater meters ar 
9 i i ce not as accurate as the oil meters 
a EA and since feedwater meter readings 
her Ma were not available for days wit! 
ay light loads the records were not 
7 0 complete for all units. Feedwate 
oro °9° consumption for one unit with fair- 
ly complete records was _ plotted 
> ee ea” ger” ews =~ of ae ae re ae against degree days and a “norma!” 
Degree Days | curve was drawn and the “norma!” 


deviation computed (Fig. 5). The 








Fig. 5—Daily feedwater consumption 
plotted as a function of daily degree 
days, for the period from September 
20 to December 31, 1942. Note that 
the “normal” curve describing this 


boilers were operated. In general 
the higher the percentage of rating 
at which the boilers are operated, 
the higher will be the average effi- 
ciency attained. The point of de- 
creasing efficiency with increasing 
percentage of rating is seldom if 
ever reached, as the boilers are 
rarely operated over 100 per cent 
of rating. 

This explains in part the curva- 
ture of the “normal” curves. The 
efficiency of steam generation does 
tend to be lower when the load is 
light than when the load is moder- 
ate and does tend to increase when 
the load is heavy. 

The feedwater meters do not reg- 
ister correctly under light loads. In 
order to check boiler operation 
when these readings are not avail- 
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relationship is similar to the “normal” 
curve for fuel consumption. Observa- 
tions for days on which feedwater 
consumption was below the accuracy 
range of the meter have been omitted 


daily deviation ratios for feedwater 

consumption during the basic pe- 

riod were computed and compared 
[Concluded on page 131] 











te ele ier ke Re Ca eae ee SS 








Bl? 10 &- & & &7_& 
Day of (orth 


7 Bi: & 








Fig. 6—Comparison of the daily devi- 
ation ratios for oil (solid line) and 
feedwater (broken line) consumption 
for one month. Note that the curves 
lie fairly closely together, and fluctu- 


ate in the same direction and by 
nearly the same relative amount, in- 
dicating that the fluctuation in the 
efficiency of steam generation was 
not extreme throughout the month 
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Selection of the Right Pipe for 
POWER PIPING SYSTEMS 


“SrLECTION OF appropriate pipe 

aterials and the determination of 
vall thickness have been reduced to 
i, practical and workable basis, 
hanks to the efforts of many men 
and their organizations. The knowl- 
edge they have accumulated and 
analyzed has been pooled for the 
benefit of all and this collective in- 
formation has been condensed into 
workable, commercial form by the 
American Society of Mechanical 
Engineers, the American Standards 
Association, the American Society 
for Testing Materials, and other 
such groups. 

The American Standard Code for 
Pressure Piping, ASA B31.1—1942, 
is the pfinted authority for mini- 
mum safety requirements for pres- 
sure piping design and erection. By 
means of inclusion of and refer- 
ences to ASTM specifications, this 
code also determines the selection 
of suitable materials. It contains 
references to standard specifica- 
tions by which the materials may 
be secured. 

It is the function of the code to 
present requirements in a formal 
although intelligible manner. This 
has been done, but the wealth of 
information leaves no room and lit- 
tle opportunity for the quick com- 
parisons so much desired by many 
engineers. 

Many such comparisons and 
ready references have been pre- 
pared. The author has found the 
graphical data of this article to be 
quite useful. It should be recog- 
nized that numerical data read from 
the charts lack the accuracy of ac- 
tual calculations, but many sets of 
calculations can be eliminated by 
making preliminary selections from 
the charts. By this method, de- 
tailed calculations are required only 
for those selections deemed most 
applicable. 


Essentials of 
Pipe Selection 


It is undoubtedly appropriate to 
consider briefly the essential re- 
quirements of the selection of pipe 


materials and the determination of 
wall thickness. 

Temperature of the pipe contents 
determines the suitability of mate- 
rials. Thus, the code limits certain 
nonferrous materials to 350, 400, or 
450 F, as the case may be. Some 
ferrous materials are limited to 
temperatures of 450 F, others to 
750 F, and still others to 950 or 
1000 F. Certain alloys are not eco- 


1 in., the factor C is 0.065 in. Com- 
mercial wall thicknesses are in- 
creased by an amount equivalent 
to the manufacturing tolerance; 
this is usually 12.5 per cent of the 
commercial thickness. 

It is essential that the number 
of available wall thicknesses for 
each nominal size of pipe be lim- 
ited to those values that will re- 
sult in simplified manufacturing 





A. C. Kirkwood, of Burns & McDonnell Engineering Co. (consult- 
ing engineers), a member of HPAC’s board of consulting and con- 
tributing editors, discusses here pipe selection for power piping 
systems in accordance with the American Standard Code for 
Pressure Piping. After considering briefly the general conditions 
surrounding selection of the desirable pipe material and the cor- 
rect wall thickness, he presents four charts which may be used 
to simplify preliminary studies of the problem and reduce the 
amount of time required for them. The methods described have 
been used on a number of important power piping projects. 





nomically applicable to the lower 
temperature ranges and their use 
for these conditions should be 
frowned upon as an economic waste 
unless other operating require- 
ments demand their use. The al- 
lowable stress (S) at operating 
temperature and its change wiih 
change of temperature are the in- 
dices determining the limitations 
imposed on the use of various pipe 
materials. 

Obviously, the required pipe wall 
thickness varies inversely with 
change in allowable stress. The 
code prescribes that the minimum 
wall thickness shall equal the max- 
imum internal service pressure 
times the outside diameter of the 
pipe, divided by twice the allowable 
stress—to which calculated thick- 
ness must be added an arbitrary 
allowance for threading, mechani- 
cal strength, and/or corrosion. All 
formula units are in terms of inches 
and pounds and the formula is 


PD 
t.n = — + C 
2S 


For plain end steel or wrought 
iron pipe or tube for sizes above 
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procedure without unnecessary 
waste of materials. In recent years, 
the entire piping industry has ac- 
cepted as standard the use of the 
“schedule number” system. In this 
system, the schedule numbers ap- 
proximate values for the expression 
1000 « P’/S—one thousand times 
the service pressure divided by the 
allowable stress. 


Schedule numbers 40 and 80 are 
the most widely used, particularly 
in sizes 6 in. and smaller. In this 
range they have the same wall 
thicknesses as the old “standard 
weight” and “extra strong” pipes. 


Quick Reference Charts 
for Preliminary Studies 


The preceding paragraphs de- 
scribe very briefly the general con- 
ditions surrounding the selection of 
desirable pipe material and wall 
thickness. As previously stated, the 
specifications and codes cannot and 
do not provide a quick reference 
and comparison of the several ma- 
terials. It is the intention of the 
following paragraphs and the ac- 
companying charts to provide a 
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helpful and easy reference that will 
decrease the time required for pre- 
jiminary studies. 

The formula given below is based 
upon the code formula previously 
discussed. It has been modified by 
inclusion of ¢,, to show 12.5 per 
cent tolerance in wall thickness, 
and t, to show actual thickness 
designated in the table of schedule 
numbers. 


PD 
te tm +t =—t+C+t 
2S 


from which 
PD 
é. — (Cc + tr) —_-—- 
2S 


For each schedule number and 
diameter of pipe, the values of C 
and t, are known. The term C is 
0.05 in. for 1 in. and smaller diame- 
ters and 0.065 in. for diameters 
above 1 in. for plain end steel or 
wrought iron pipe. The term f¢, is 
usually 12.5 per cent of the com- 
mercial or nominal thickness. De- 
duction of the sum of these allow- 
ances leaves the calculated thick- 
ness (t,) of the wall and the formu- 
la can be restated: 


This thickness represents the 
amount of the total wall thickness 
that is available under all circum- 
stances to resist the applied pres- 
sure at the operating temperature. 

The value of S (allowable stress) 





Symbols 


tm == minimum pipe wall thick- 
ness, inches; 

P= maximum internal serv- 
ice pressure, pounds per 
square inch; 

= outside diameter of pipe, 
inches; 

S= allowable stress in mate- 
rial due to internal pres- 
sure, at the operating 
temperature, pounds per 
square inch; 

C= allowance for threading, 
mechanical strength, and/ 
or corrosion, inches; 

t: = term introduced to show 
tolerance in pipe wall 
thickness, inches; 

t, = actual pipe wall thickness 
designated in table of 
schedule numbers, inches; 

t-= calculated pipe wall 
thickness, inches, 

In Fig. 1, the legends on the 
curves designate the various 
ASTM specifications for pipe and 
their various grades (A, B, C). 
“LW” means lap welded and 
“BW” means butt welded. 











is a function of temperature. Tables 
3 and 3, of the Code for Pressure 
Piping list the allowable maximum 
values for power piping for each of 
several temperatures and the sev- 
eral types and grades of pipe may 
not be used for temperatures in ex- 
cess of the maximum temperatures 
for which S values are listed. Fig. 
1 (herewith) is a graphical pres- 
entation of these tables insofar as 
the more common steels are con- 
cerned. Values from the table are 
represented by dots and they are 
connected by straight lines, since 
the code permits interpolations. 

Figs. 2 and 3 show, for 1 in. to 
12 in. diameter pipes, the relation 
between S and PD for schedule 40 
(solid lines) and schedule 80 
(broken lines) pipe in the range of 
2000 to 15,000 psi for S and 0 to 
11,000 for PD. 

Fig. 4 shows for the same diame- 
ters the relation between PD and P 
for the ranges 0 to 10,000 PD and 
0 to 1500 psi for P. Slightly great- 
er ranges are shown for 10 and 12 
in. diameters in the inserted graph 
of Fig. 4. 

The charts may be used in sev- 
eral ways, the principal one being 


in the selection of materials. For 
example, 450 psi, 750 F steam is to 
be transported in such quantity and 
for such distance that a 6 in., sched- 
ule 40 pipe is required. Fig. 4 
shows that the PD value is approxi- 
mately 2950. Fig. 2 shows the re- 
quired S value to be at least 8250. 
In Fig. 1 the intersection of values 
of 8250 for S and 750 F is found 
to be beyond the limits of such ma- 
terials as A-53 butt and lap weld, 
A-106 lap welded, and A-135 grade 
A. It is right on the limit for A-106 
grade A seamless, and A-53 grade 
A seamless. All other materials 
shown on the chart are permis- 
sible. 

Using the charts in the reverse 
order, it is possible to determine 
the pressure limitation for a par- 
ticular material used for any diame- 
ter. Assume that the contents of 
the pipe will have a maximum tem- 
perature of 300 F and it is desired 
to use A-106 grade A seamless pipe. 
The maximum S value according to 
Fig. 1 is 11,300. For an 8 in. sched- 
ule 40 pipe the corresponding PD 
value is 4900 and reference to Fig. 
4 shows that the maximum permis- 
sible pressure is about 570 psi. 





How to Watch Fuel Use 


[Concluded from page 128] 





with the daily deviation ratios for 
oil consumption (Fig. 6). The fol- 
lowing was noted: 


1) The size of the average or 
“normal” deviation in feedwater 
consumption as compared with the 
slope of the “normal” curve of feed- 
water consumption was approxi- 
mately the same as the size of the 
“normal” deviation of oil consump- 
tion as compared with the slope of 
the “normal” curve of oil consump- 
tion. In other words, the fluctua- 
tions in load are neither more nor 
less extreme than the fluctuations 
in oil consumption. 


2) In general the size and sign 
of the individual daily deviation 
ratio for feedwater consumption 
tends to be approximately the same 
as the corresponding ratio for oil 
consumption. 


3) The variation in average boil- 
er house efficiency is not great 
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enough to appreciably affect the size 
of the ratios except on unusual 
occasions. 


First Steps in a 
Conservation Program 


The first steps in a conservation 
program should be aimed at in- 
creasing the average efficiency of 
steam generation and at decreasing 
the heating load by the prevention 
of waste due to high building tem- 
peratures. If such a program is 
inaugurated in one unit the results 
will become immediately apparent 
in the daily report, as the deviation 
ratio for that unit will drop below 
the ratios for the other units and 
tend to remain below them. How- 
ever, these results can be more ac- 
curately measured over a period of 
time. This is done by totalling the 
daily data and arriving at an aver- 
age, as will be explained in the next 
article of this series. 
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Samuel R. Lewis, Consulting Engineer and 
Member of HPAC’s Board of Consulting and 
Contributing Editors, Takes More Than His 
Usual Page This Month in Order to Discuss 


Location of Exhaust 
Air Grilles 


O. SSTIONS HAVE been asked con- 
cerning the wisdom of the present 
apparent tendency by ventilating 
enyineers toward provision for 
eiaborate distribution, in large 
rooms, of the air supply, with ex- 
ceedingly rudimentary location of 
the outlets from such rooms for the 
spent or return air. It is said to 
have become almost an axiom in 
the design of plants which use re- 
frigerated air for summer cooling, 
to place a single return air opening 
at any convenient place near the 
floor along one of the walls and to 
make this single grille serve the 
entire ventilated place. There is a 
good excuse, then, to take at least a 
conservative issue with this axiom, 
and there is justified some con- 
structive criticism of the single re- 
turn opening, especially with all- 
blast heating systems. The follow- 
ing experiences come to mind: 

In a large and long St. Louis 
general office, the main air supply 
duct was installed overhead, with 
many horizontally discharging dif- 
fusing grilles along its sides, push- 
ing the air toward the exposed 
walls. A single return grille was 
placed near the floor at one end of 
the room. It was found in both 
summer and winter that the em- 
ployees within a radius of perhaps 
10 ft of this grille complained of 
tco strong air movement, and in 
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winter as a self defense measure 
against unbearable drafts around 
their legs, the employees had closed 
off the return air grille. 

In another case the 22,000 sq ft 
equilateral basement of an air con 
ditioned department store in In- 
dianapolis had inlets with platter 
type diffusers. These inlets were 
supplied from overhead ducts about 
20 ft apart, evenly disposed over 
the entire area. There was a single 
very large return air grille near 
one corner of the room passing 
about 30,000 cfm of air. Since no 
one was compelled to sit near the 
return air grille, there was no com- 
plaint of drafts but, as in most de- 
partment store salesrooms, all the 
wall space was valuable for display 
racks. It was the established cus- 
tom to hang on a long bar close to 
the return air grille, perhaps 100 
women’s dresses. The manager 
complained about the serious and 
continued soiling of this merchan- 
dise, and could not understand why 
such local damage should occur. It 
developed that the rapid air current 
going to the grille, which was 10 ft 
long and 5 ft high, was depositing 
on its way out much of the dust 
which had been carried into the 
room by the customers. The dresses 
had become air filters. 

Back about 1866 Henry Ruttan, 
a Canadian engineer and inventor, 


developed a_ horizontal se tion, 
cast iron furnace, the princi jes 
which endure to this day. 
developed a fairly 
rangement for heating a 
coach from a jacketed stove 
end, far in advance of the previo, 
scheme of merely having a) or. 
nary stove at one end, and long }y 
fore the days of vapor car heat 
by the steam from the loco 

No one had thought at th 
about using fans for distr 
the warm air from a furn 
stove, probably because there w, 
no power supply for runnin; 
a fan. 


success 


Mr. Ruttan’s scheme was | 
tribute the heat by aid of spe 
underfloor return air ducts th 
the jacketed stove received t 
that was to be warmed, by 
wooden ducts which 
cool air at the floor level throug! 
many small openings along 
sides of the car. The joists of th 
floor were overlaid at right angle: 
by transverse auxiliary joists, 
that free air circulation was poss 
ble in every direction between thes: 
joists, the floor, and a wood botton 
under the joists. Of course the e 
of the car most remote fron 
stove was essentially colder thar 
the end near the stove, but cond 
tions were so much better 
with the earlier practice that 
ple used to write the Canadian Pa 
cific to learn on what 
Ruttan heated cars would be us¢ 
and to arrange their trips ac 
ingly. 


received 


days 


Mr. Ruttan then applied his 
scheme for distributed return o: 
ventilation openings to scho 


rooms, and during many years hun- 
dreds of school buildings throug! 
out the United States were heated 
and ventilated after his teachings 
For each two superimposed class 
rooms there was a single large fur 
nace arranged to receive air suppl) 
directly from outdoors. A _ larg 
masonry flue extended 
from the masonry furnace casing 
up to each room, on the interior 
wall opposite the major window ex- 
posure, and the air from each flu 
entered the room near the floor 


directly 


Usually a collapsible and remov- 
able metal shield was furnished t 
divert the stream of hot air fron 
the unfortunate youngsters wh 
must sit near the inlet. A singl 
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plade damper, operated by chains 
and a erank in the school room, per- 
mitted the introduction of warm 
air or cold air which bypassed the 
furnace, or allowed any desired 
mixture of the two air streams. 
The floor joists had 2 x 4 in. trans- 
yerse joists above them. Under each 
window there was a_ baseboard 
grille about 30 in. long and 4 in. 
high which communicated with the 
underfloor air passages. Wood stud- 
ding, without cross bracing so as to 
permit air passage between the 
studs, connected the second story 
joist spaces through the first story. 

In the basement, lath and plaster 
ducts along the ceiling connected 
these downcomers and the first 
story joist spaces with small rooms 
which opened into great masonry 
chimneys. In the base of each such 
chimney, which might serve four 
or even six classrooms, there was 
a small coal fired furnace called a 
stack heater, around which the 
spent air, called “foul” air, was 
warmed and so created a strong 
draft. 

As far as thermal air circulation 
at low velocities could go, this sys- 
tem of heating and ventilating a 
schoolroom did an excellent job, 
and was the pioneering research 
which developed modern continuous 
ventilation, automatic temperature 
control, and all-blast heating. Me- 
chanical ventilation for public 
buildings using steam was devel- 
oped largely from the competitive 
incentives started by Henry Ruttan. 

The scheme of vent ducts be- 
tween and over and across the 
wooden joists and down the space 
between the wooden studs eventu- 
ally was condemned. Occasionally a 
school building caught fire. The 
big heated vent stacks carried away 
the smoke and induced a roaring 
draft of air to support any fire that 
reached the wooden airways. The 
joists could be burned through and 
the floor could be ready to fall with- 
out any particular evidence in the 
classroom that the building was 
on fire. Any school house that was 
ignited was pretty sure to burn 
down. The firemen have been 
known to leave a building, believ- 
ing that the fire was out, while it 
was burning fiercely in the inter- 
joist spaces. 

There would be an occasional 
classroom, with the Ruttan system, 
in which the distribution of the 


warm air seemed imperfect. The 
standard remedy in such cases was 
to cut in an additional vent base, 
so as to withdraw the cool air from 
floor level in the cold zone, thus to 
encourage its replacement with 
warmer air. 

Recently, owing to war restric- 
tions, many large stores in the 
community buildings of war hous- 
ing projects have been heated by 
the great grandsons of Henry Rut- 
tan’s horizontal sectional cast iron 
furnace. In these projects it has 
been necessary to use cement- 
asbestos or similar air supply ducts. 
Electric fans furnish the pressure 
for moving the air. The most suc- 
cessful rooms of this type, many 
having more than 10,000 sq ft of 
floor area, have inlet diffusers well 
distributed, usually from overhead 
ducts near the glass and. exposed 
wall areas, with similarly distrib- 
uted return air grilles close to the 
floor along the sides of the rooms 
most remote from the inlets. Some 
arguments by the designers were 
needed to obtain the necessary ma- 
sonry return air ducts, but the re- 
sults have justified the arguments. 

One especially satisfactory 
scheme, to prevent closure of the 
return air grilles by over zealous 
store managers with their display 
cases, is to build an overhanging 
eave-like cover which conceals a 
continuous slot through which the 
air may leave the room, as _ indi- 
cated in the accompanying illus- 
tration. 


Continuous slot used in stores through 
which air may leave the room. a rep- 
resents an outside wall or a partition 
between large rooms, b is a concrete 
floor on the ground, ¢ is a concrete 
return air duct leading to the suction 
side of the supply fan, and d is a 
wooden bulkhead (say 6 in. high) 
upon which the store manager may 
build his cases, racks, etc. The arrows 
indicate the direction of the air flow 
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The slot may be any desired 
width, say 1% to 2 in. Few store 
managers realize that openings of 
this type are present. The War 
Production Board is pleased that 
there are no metal grilles required. 
If mice are feared a screen can of 
course be placed horizontally under 
the “eaves.” 

All of this is intended to be a 
conservative issue-taking in favor 
of the use of many well distributed 
return air or spent air openings in 
large rooms heated or cooled when 
air is used as the carrier. 

The St. Louis example was cor- 
rected by installing three more re- 
turn air grilles. The Indianapolis 
example was redesigned to give a 
circular air supply diffuser in the 
center of every construction bay, 
discharging radially, with a return 
air grille in the center of every dif- 
fuser, receiving its air vertically. 
This scheme is eminently satisfac- 
tory. They cannot very well ob- 
struct these openings with ladies’ 


dresses. 





HEATING AND VENTILATING 
AT A NAVY TORPEDO PLANT 


The heating, ventilating, and air 
conditioning installations at the 
Amertorp Corp. U. S. Naval Ord- 
nance torpedo plant, Forest Park, 
Ill., were described in an article 
by Robert V. Mehaffey published 
on pp. 84-87 of the February 1944 
HPAC. 

This project was designed by 
Albert Kahn Associated Archi- 
tects and Engineers, Inc. R. C. 
Weiboldt Co. was the general con- 
tractor, M. J. Corboy Co. was the 
heating and plumbing contractor, 
and the ventilating contractor was 
the Haines Co. 


FORESEES 8 PER CENT MORE 
JOBS WHEN WAR WORK ENDS 


Janesville, Wis., the first pre- 
dominantly industrial city in the 
nation to complete a company-by- 
company estimate of its industrial 
and commercial employment after 
the war, foresees 8 per cent more 
jobs when war orders cease than 
during its present period of peak 
production. Figures on this survey 
were released last month by the 
Janesville Committee for Economic 
Development through the national 
office of the CED in New York City. 
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Big Need for Air Conditioning, Heating, and 





Piping Equipment When War Ends Seen 


Wir THE vast wartime indus- 
tries, spread from coast to coast 
and from north to south, some with 
a single building of 50 acres of 
floor area, close their doors when 
the war ends? Will spiders spin 
their webs over closed valves, in a 
quiet broken only by the fall of 
dampened insulation? The writer 
thinks not, and that postwar pro- 
duction plans will become rapidly 
implemented in the same _ short 
space of time that conversion was 
made to war. 

So-called “quarantine groups” of 
engineering specialists, but recent- 
ly engaged in secret war work, are 
developing throughout industry as 
the idea of postwar planning 
spreads. One air conditioning man- 
ufacturer, for example, has a post- 
war plan group whose instructions 
forbid mixing with others of the 
organization. On every hand the 
itch is there for planning things, 
by national fortune telling if you 
will, but fortune telling by engi- 
neering calculations. 

The future of air conditioning 
looms bright in such planning, even 
though at present the use of 
“Freon” for comfort air condition- 
ing has been very much limited; or, 
as one organization puts it by no- 
tice in their store at Washington, 
“Air conditioning here no more, 
our ‘Freon’ has gone to war.” New 
materials and processes make air 
conditioning mandatory where the 
material or process as formerly 
used did not require it; in others, 
the precision requirements of war 
introduced its use and subsequent 
operation disclosed advantages 
hitherto unknown—to the end that 
air conditioning becomes a neces- 
sity to such processes regardless of 
the war. 


Many camps and war industries 
have been located in hotter climates 
than the soldiers and workers were 
accustomed to, and as a consequence 
they soon realized what it was to be 
without air conditioning. In other 
war plants, air conditioning is used 
at least in part of the plant, so that 
war workers in great numbers have 
become accustomed to viewing air 
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conditioning as a necessity, and its 
lack as an exception to the rule. 
Labor will demand its wider use, 
even as it now does in the case of 
ventilation. The vast number of 
workers per plant, and the wider 
use of women employees, have 
created hospital, first aid, and per- 
sonnel departments with doctors 
and nurses who stress the need for 
proper indoor atmospheric condi- 
tions. 


many cases with next to nothing 
and with but little labor and pro. 
tracted deliveries. There wi 
many converging demands, 
for replacement of wornout things 
some for the replacement of ¢) 
noncritical things, and some for thy 
much needed things which ha 

be foregone for the duration. 
tain items not formerly allow 
such as boilers and other stand! 
equipment, ventilation, coal and a; 





Postwar plans being made now make the future of air condition- 
ing loom bright, says T. W. Reynolds, who predicts that wartime 
experience with process and comfort air conditioning—or the 
lack of it—is creating a big demand for these services. In addi- 
tion, many heating. piping, and air conditioning systems—in- 
stalled under wartime restrictions and with second hand or sub- 
stitute materials—are going to need replacement and moderniza- 
tion. It all adds up to a big demand for heating, piping, and air 
conditioning equipment, he feels. . . . Mr. Reynolds has been 
closely connected with the wartime regulations governing 
installation of heating, piping. and air conditioning systems. 





Transportation via plane to hith- 
erto unfamiliar hot spots of the 
globe will be rapid and frequent, 
and the traveller accustomed to air 
conditioning will also serve as an 
introduction to its use; in fact, the 
great part which this nation will 
have abroad in reconstruction can- 
not help but to introduce air con- 
ditioning. 

Aside from the impetus given to 
air conditioning by the war, there 
will be the great pent-up demand 
for such equipment where none was 
allowed for the duration and for 
those places from which it was re- 
moved for relocation in war indus- 
tries. It is probably too costly to 
return such equipment to its orig- 
inal location, and the depleted sys- 
tems will no doubt be best served 
by more modern and improved 
equipment as well as by alteration 
to the systems themselves to bring 
them up-to-date. 

The condition in which we will 
find heating, piping, and air condi- 
tioning equipment after the war is 
not hard to visualize for those who 
have been building everything, in 
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handling equipment, coal scales, 
controls, water treatment, return 
lines and pumps for domestic hot 
water circulation systems, and sto- 
kers in the smaller sizes will be re- 
quired in many plants and build- 
ings. 

Temporary work must be made 
permanent; violations of codes or 
regulations on ventilation, plumb- 
ing, electric, sprinkler, fire protec- 
tion, etc., must be removed; sprin- 
klers and fire protection will go in 
where they were not allowed in 
wartime; fire hazards of boiler 
plants and of manufacturing plants 
will be eliminated by the removal 
of wood used for stairs, walkways, 
platforms, handrails, ladders, etc.; 
open wiring will be removed, make- 
shift ductwork*, thin sheet metal 
without galvanizing, and too-thin 
smoke breechings will be replaced: 
while second hand equipment and 
materials will in large part be re- 
placed, such as boilers, tanks, pipe 
and motors (especially so where 





*One large automobile company 
builds its ducts out of old automopile 
fenders. 
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verloaded under wartime condi- 
ons). 

go much will have worn out from 
he forcing of equipment beyond 
pacity ; the 24 hr operation of 
artime conditions; the lack of 
me, men, or material for mainte- 
ance; and the use of temporary 
nd inexperienced help. Boilers in 
articular will be worn out, or will 
» retubed as time will then allow 
we to the addition of standby boil- 
s or the discontinuance of day 


and night operation seven days a 
week, including holidays. The steel 
coils of many unit heaters, air heat- 
ers, radiators, and heat exchangers 
may have to be replaced. 

Simple emergency heating and 
ventilating systems built with a 
view to the least weight of critical 
materials required, will be replaced 
or improved with a view to better 
operating economy and_ results. 
Conversions from street steam or 
coal to vil or gas as formerly used 


will be made in some cases and a 
few central plants which were 
abandoned may again be operated. 

A final point is that with the 
stoppage of war no substantial 
stock shelf may exist other than 
one equipped with substitute mate- 
rials. In such a case industry will 
gc on building immediately with as 
much desirable material as it can 
obtain and defer insofar as possible 
all construction requiring substi- 
tute materials. 


Great Expansion of Air Conditioning 
Applications Predicted After the War 


MersaGING “GREAT expansion in 
ne application of air conditioning 
» office buildings, apartment 
buses, hotels, and hospitals,” Dr. 
Willis H. Carrier, chairman, Car- 
ier Corp., outlined recently future 
dvances in air conditioning made 
wssible by combinations of central 
tation equipment and individual 
om units, in an address before 
he Toronto section of the Ameri- 
an Society of Mechanical Engi- 
ers. Discussing the economic 
alue of air conditioning, he said: 

“It seems probable that in the 

stwar era, the proved value of 
ir conditioning even in machine 
hops will lead to a greatly ex- 
panded application of air condition- 
ing. Indeed, it would seem that 
this is almost a ‘must’ in plants 
that are designed for high produc- 
tion. Moreover, in all industries 
manufacturing or processing hy- 
groscopic or moisture-sensitive ma- 
terials, as in the textile industries 
for example, exacting control of 
humidity as well as temperature is 
obviously essential. It is in these 
latter industries that air condition- 
ing has been applied successfully 
for many years. 

“In the production of synthetic 
textiles, such as rayon, air condi- 
tioning with exacting humidity con- 
trol is indispensable. 

“In hosiery knitting mills, air 
conditioning with refrigeration to 
maintain uniform temperature as 
well as humidity conditions in the 
summer has been found to pay large 
tividends on the investment. 

“In fact, it is not unusual to find 
tir conditioning applications in in- 














dustry which return the investment 
within 1 yr of operation, while in 
many other industries it is paying 
from 20 to 30 per cent on the in- 
vestment. In general, air condi- 
tioning is indicated in an industry 
whenever it can show a rate of re- 
turn, based on an increase in the 
quality or output of the product, 
equal to the percentage of profit in 
the industry. 

“Indeed, in many cases, the in- 
tangible benefits in industry de- 
rived from improved working con- 
ditions alone may make a return 
that warrants the investment. It is 
conceivable, in the future, that even 
cotton mills will find it advanta- 
geous to employ refrigeration with 
summer air conditioning to improve 
output through better working con- 
ditions. Such conditioning not only 
increases the efficiency of the work- 
ers but attracts the most skilled 
employees and stabilizes employ- 
ment.” 

Describing the transition of air 
conditioning from large spaces, 
such as theaters, to numerous small 
spaces, such as office buildings, Dr. 
Carrier said: 

“A unique system of winter and 
summer temperature control is that 
employed in the Pentagon building 
in Washington. This installation, 
which was designed by Charles 
Leopold, consulting engineer, prob- 
ably represents the largest single 
air conditioning plant in the world. 
It requires 13,000 tons of refrigera- 
tion. In this installation, heat is 
provided by a forced circulation 
system of warm water which is 
available at any one of the 9000 
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units throughout the entire year. 
Each unit has a self<ontained ther- 
mostatic control valve, operating on 
the water supply to the unit. This 
provides for control of room tem- 
perature in either winter or sum- 
mer. Economy in _ refrigeration, 
when the weather permits, may be 
effected by bypassing a portion of 
the return air at the central station 
air conditioning apparatus. The 
use of heat to counteract refrigera- 
tion effect in summer is used only 
to the extent of necessary modula- 
tion required for different rooms 
and represents only a relatively 
small proportion of the total refrig- 
eration load. This is a very simple 
and positive way of maintaining 
uniform ventilation and at the same 
time securing a simple automatic 
control.” 


The air conditioning installation for 
the Pentagon building in Washington 
requires 13,000 tons of refrigeration 
capacity. Heat is provided by a forced 
circulation system of warm water 
which is available at any one of the 
9000 units throughout the entire year 
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What 500 Installations Have 
Revealed About Radiant Heat 


THE EDITOR— 


I have read with great interest 
the article on radiant heating, by 
Charles A. Hawk, Jr., published in 
the January HPAC. Although I 
thoroughly agree with Mr. Hawk 
that there is nothing intricate 
either in the methods of calculating 
or installing radiant heating sys- 
tems, I cannot agree entirely with 
some of the statements he made. 

1) Venting of Pipe Coils—Pipe 
coils on radiant heating systems, 
when employing hot water as the 
heating medium, should definitely 
be vented. Although actual expe- 
rience has shown that many un- 
vented systems will work satisfac- 
torily, there is never any assurance 
of this since it depends so much on 
the type of workmanship by the in- 
stalling mechanic, and this, we will 
all agree, is quite variable. Natural- 
ly, it is not necessary to install a 
vent on each and every pipe coil, as 
in most cases one common vent to 
which all coils are piped is quite 
easily installed, but the pipe coils 
on hot water radiant heating sys- 
tems should be vented if only for 
reason of safety, because the cost 
for correcting any air pockets after 
the floors are finished is quite ex- 
pensive. 

2) Floor Covering—My experi- 
ence has shown that there are a few 
of the commenly used floor cover- 
ings which are objectionable for 
use in connection with radiant heat- 
ing systems using floor coils. In 
particular, rubber tile floor cover- 
ing can create difficulty due to 
odors and disintegration. 

3) Controls—I cannot agree at 
all with Mr. Hawk in his statement 
regarding controls. True, the con- 
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trols, as used on an ordinary radia- 
tor job, will serve fairly well to 
some extent on radiant heating 
jobs. However, I believe that the 
occupant of a radiant heated space 
expects and needs better control 
than is commonly used on radiator 
and warm air jobs. My experience 
has shown that: 


a) Constant heat at the right 
temperature in accordance with out- 
side temperature must be supplied 
to the radiant heating coils. This 
is particularly true in sections of 
the country where wide outside 
temperature fluctuations occur. 


b) It is quite possible, from my 
own observation, that on a clear, 
sunshiny day, the outside tempera- 
ture will drop 30 to 40 deg, while 
the sun itself has still its effect on 


a building well insulated aq 
large glass areas. The circ  \ato, 
stopped from the room tem) erat, 
effect on the room thermost ., 7), 
suddenly the sun will lose js of... 
In this short interim of 1‘ me « 
room temperature may dro hy 
deg or less (not enough to art th 
circulator). However, the floor s, 
face temperature in some test 
stallations dropped 2 to 3 deg. 7 
resulted in a considerable | 
time before comfortable condit; 
were again obtained. This difficy): 
can definitely be overcome by a 
trol supplying heat constant) 
accordance with outside conditio 
In addition such a contro! 
a more even load on the source 
heat. 

c) The circulator shoul 
operated from an ordinar, 


thermostat, but rather by a radia: 


heat comfortstat. After all, . 
radiant heating job we are not co 
cerned with the actual air temper: 
ture, so why control the heat s 
ply according to rvom temperatur: 


On single zone jobs this radian 


heat comfortstat should prefera 


be wired to the control mentioned 


under (b) and employed t 
the temperature of the heat supp! 


below the temperature required «- 


cording to outside temperature: 


Thus, the advantages of constant 


circulation can be maintained 


E. M. MITTENDORFF, vice-president 


and general manager, Sarcothern 
Controls, Inc. 


Prominent Contractor Sees Big 
Postwar Part for Radiant Heat 


THE EpDITOR— 


The discussion entitled Promi- 
nent Contractor Sees Big Postwar 
Part for Radiant Heat, by H. M. 
Hart, published in the February 
HPAC, was very interesting. From 
where we sit we find it a very easy 
matter to agree with the headline 
of Mr. Hart’s article, but actual 
experience seems to be somewhat at 
variance with his conclusion that 
the ceiling type panel will become 
first choice. 

Perhaps 95 per cent of all radi- 
ant heating installations in this 
country today are of the floor type, 
and this figure seems to be increas- 
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ing steadily. Most designers see! 
to be tending away from the 
ing type installation, except for 
casional unusual conditions, if ! 
no other reason than that it is u 
ally less expensive to 
floor type system. There are oth 
considerations involved, but in 
der to keep the discussion orde! 
suppose we refer to Mr. Hart's : 
ticle point by point. 


1) Perhaps one of the greates’ 
stimulants for radiant heating ha: 
been the building designer's desi! 


to place the lower surface o! 


structure directly on the groune 
In the past such construction Nas 


install the 
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presented the obstacle of a cold 
floor, which has been exceedingly 
difficult to lick in climates where 
winters are at all severe. By the 
yse of floor type radiant heating 
this obstacle has been easily over- 
come and more and more planning 
js being done along this line. 

This still leaves standing Mr. 
Hart’s objection of corrosion. As a 
remedy, two things should be done. 
First, restrict the presence of mois- 
ture as much as possible by using a 
crushed stone or gravel fill and, if 
appreciable moisture is to be ex- 
pected, supplement with a water- 
proofing element. Second, use only 
piping materials which have a 
proved, longtime performance rec- 
ord against corrosion from ground 
moisture. There has yet to come to 
our attention any record of failure 
from corrosion in many hundreds 
of wrought iron floor type systems 
which go back over a number of 
years. 

2) Heat loss into the ground is a 
dificult point to pin down, but con- 
tinuing research by a number of 
different parties seems to indicate 
that it is a very small considera- 
tion. Furthermore, present calcu- 
lation practice on the part of most 
engineers places this loss at a fig- 
ure somewhere between 10 and 30 
per cent of the total of other losses 
in the structure. In a room heated 
by ceiling coils or by any other 
conventional heating system, loss 
into the ground has to be taken into 
consideration and this normally re- 
sults in a figure of approximately 
the same magnitude as those given 
above. 

3) Different types of floor cover- 
ings have no measurable effect on 
heat input of floor systems. They 
affect only the operating level of 
the system and this introduces in- 
efficiency only in the shape of losses 
at the boiler. The temperature 
drop from supply to return is the 
same, regardless of the floor cover- 
ing. Floor systems have been used 
under all of the common floor cover- 
ings with apparently identical re- 
sults. It is usually not necessary to 
know in advance what type of floor 
covering is likely to be involved be- 
cause a well designed system will 
normally embody from 50 to 100 
deg leeway in boiler operation 
which can be used to compensate 































































for a variation in floor coverings. 
Balance from room to room is ob- 
tained simply by means of a small 
balancing valve in each element. 

4) Upward heat loss from ceil- 
ing panels is usually just as great 
if not greater than downward loss 
from floor panels. Actually, for 
most construction this point be- 
comes largely a toss-up. 

As to exterior corrosion of the 
heating surface, it so happens that 
one of the few systems we have 
ever heard of which failed from 
corrosion was a ceiling installation. 
Consequently, it cannot be blithely 
said that exterior corrosion is not 
a factor in any radiant heating 
system. 

5) Calculation of heat flow from 
any panel, be it floor, wall or ceil- 
ing, is six-of-one and a half-a-dozen 
of the other. As a matter of fact, 
basing the statement on some of 
Dr. Giesecke’s work, reported in 
Heating, Piping & Air Condition- 
ing for August 1940, the convection 
output from a floor panel is twice 
as much as that of a ceiling panel 
with equal panel and air tempera- 
tures. 

6) From all practical observa- 
tions it would seem that no conceiv- 
able amount of furniture has any 
particular effect on the perform- 
ance of floor type radiant heating 
systems. A number of churches 
making use of floor type systems 


seem to perform identically with 
other structures, and it is hard to 
imagine a floor surface more com- 
pletely masked than the floor of a 
church with solid, stationary wood- 
en pew seats over perhaps 50 per 
cent of the floor area. Certainly as 
far as damage to furniture is con- 
cerned, temperatures involved are 
so low and so close to room air tem- 
peratures that there is no apparent 
reason for expecting any damage. 
Furniture in rooms heated by floor 
panel systems which have aged sev- 
eral years shows absolutely no 
signs of undue depreciation. 

As to the question of sensible 
comfort obtained with either floor 
or ceiling type systems, there are 
a number of tests going on at the 
present time which may throw 
some light on the problem. How- 
ever, observation of a great many 
systems of both types does not 
seem to produce any marked dif- 
ferential to choose from insofar as 
comfort alone is concerned. Thus, 
the economical factors which seem 
to favor the floor type system will 
probably remain as the governing 
influence. 

The information that the Heat- 
ing, Piping and Air Conditioning 
Contractors National Association 
is now preparing a simplified data 
book is good news indeed.—C. A. 
HAWK, JR., engineering service 
dept., A. M. Byers Co. 


The Drying of Foods 


THE EpIToR— 


I have read with great interest 
the article on The Drying of Foods, 
by W. R. Marshall, Jr., which ap- 
peared in the November HPAC. 
While Mr. Marshall’s statements 
about the need for rational meth- 
ods of dehydrater design meet with 
my hearty approval, a number of 
the procedures used in his calcula- 
tion seem to me open to serious 
question. 

In the first place, the selection of 
conditions for the sample calcula- 
tion is such that some important 
characteristics of the dryer are 
overlooked. In particular, it is 
neither practicable nor desirable to 
operate a cabinet dryer for com- 
mercial use at constant dry and wet 
bulb temperatures throughout the 
cycle. It is not practicable because 
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it would be uneconomic to install so 
large a heater as that would call 
for, knowing that a heater only a 
small fraction as large would be 
ample during most of the run. 


Mr. Marshall based his calcula- 
tions upon a single assumed drying 
curve,* representing constant-tem- 
perature conditions. If the prac- 
tical situation of a varying tem- 
perature is to be faced, it is ob- 
viously necessary to have either a 
whole group of such curves, each 
corresponding in some part to a 
particular segment of the actual 
drying cycle, or, more usefully, a 
general analytical or graphical ex- 
pression which allows an unlimited 
*While the precise drying curve used 
has no bearing on the validity of the 
method of calculation, it should be noted 
that Mr. Marshall's Fig. 2 fails by almost 
20 per cent to be an accurate reproduc- 
tion of my data, after allowance is made 


for the 50 per cent change in the time 
coordinate 
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variety of such choices to be made. 
A typical example of general graph- 
ical expression has recently been 
published by A. H. Brown and P. W. 
Kilpatrick, of this laboratory, un- 
der the title, The Drying Charac- 
teristics of Vegetables; Riced 
White Potatoes, Trans. ASME, 65 
(5), 837-42, November 1943. Simi- 
lar general correlations are now 
available for several other vege- 
tables, and additional ones are in 
process of publication. When this 
complete information about drying 
rates is used as the basis for de- 
hydrater design, the solution be- 
comes much more realistic, and may 


eral dehydrater equation may be 
independent—the rest must be de- 
pendent; and we have been in- 
creasingly impressed with the im- 
portance of a judicious decision 
about the ones which are to be 
taken as independent. 

We also believe that Mr. Mar- 
shall’s insistence upon use of a 
“constant-rate period” is unneces- 
sary and unfortunate—unnecessary 
because it does not simplify the cal- 
culation in any respect, and unfor- 
tunate both because it does violence 
to the experimental data and be- 
cause it obscures some of the im- 
portant operating characteristics of 





HPAC’s readers and editors will welcome your comment on 
articles or parts of articles published in these pages, and on 
other topics of interest to those concerned with design. installation, 
operation, and maintenance of heating, piping. and air condi- 
tioning systems in industrial plants, commercial, institutional, and 
public buildings . . . Address The Editor, Heating, Piping & 
Air Conditioning, 6 North Michigan Avenue, Chicago 2, Illinois. 





be extended to include several im- 
portant factors which are beyond 
the reach of the method proposed 
by Mr. Marshall. 

Aside from the question of ade- 
quacy of experimental foundation, 
the procedure described in the ar- 
ticle appears to be unnecessarily 
cumbersome and to contain the pos- 
sibility of seriously faulty estimates 
of some characteristics. For exam- 
ple, the manner in which “factors 
of safety” are introduced actually 
leads to optimistic estimates of 
heat requirement, not to conserva- 
tive ones. 

Mr. Marshall’s angle of approach 
to the problem seems mistaken in 
two respects. One is his use of 
“output per unit of time” as the 
basic datum; while that would be 
entirely appropriate for the design 
of any continuous type of dehy- 
drater, it is decidely inappropriate 
as a basis for the design of a batch 
dehydrater. Again, the choice of 
an “average temperature drop 
across the trays” has an illusory 
appearance of freedom. That quan- 
tity is really a dependent variable 
whose value is fixed when other es- 
sential choices have been made. 
Only a limited number of the 
variables which appear in the gen- 
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a cabinet dehydrater. In the experi- 
mental drying curve from which 
the example is drawn the drying 
rate (expressed in terms of pounds 
moisture evaporated /lb. b. d.-hour) 
falls from an initial value of 3.4 to 
1.25 in the 1%4 hr taken by Mr. 
Marshall as a “constant-rate pe- 
riod.” A change of that magnitude 
has important consequences in the 
operation of the dryer. 

These criticisms are not con- 
structive unless we propose an al- 
ternative method we think is bet- 
ter. Since a discussion of this sort 
is hardly an appropriate vehicle to 
carry such a proposal, we shall sub- 
mit to you shortly an article in 
which we will describe the methods 
that have been used in this labora- 
tory for making this kind of design 
calculation. 

A minor arithmetical error has 
been noted in the calculation of 
capacity, bottom of the last column 
on p. 569 of Mr. Marshall's article. 
The factor 0.19 reduces the weight 
of output to a bone dry basis. Since 
the design was to be based upon a 
delivery of 50 Ib per hr at 10 per 
cent moisture (dry basis) the out- 
put per hr per sq ft will be 10 per 
cent more than 0.0663, or 0.0729, 
and the total area and number of 
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trays required will be redi eq cep 
respondingly. 

Incidentally, I should lik: to py, 
pose the uniform use of a cert 
convention about “per cei! mo 
ture.” Mr. Marshall has i» forms 
me in a private communica’ on thy 
in this article “10 per cert moj 
ture” is assumed to be “dr hagis 
—that is, 10 lb of moisture per jy 
lb bone-dry. Used in this nanner 
without specific identification, the, 
is a good chance that the ready 
will assume “moist basis,” for +) 
laboratory moisture determ natin, 
are always reported that way, a, 
government specifications for dehy. 
drated foods mean that when ¢! 
say “per cent moisture.” The 
fusion would be eliminated j 
term “per cent moisture” were p. 
served for the moist basis mean; 
(10 lb of moisture per 100 }b » 
moist product), and dry basis m 
ture were always used without rp. 
duction to percentage. Using \; 
Marshall’s nomenclature, ther: 
would then be no doubt that “ 
per cent moisture” means som 
thing different from “w — 0.1 
Actually, it is no more convenien: 
to say that a raw potato contains 
“425 per cent moisture, on the dr 
basis,” than to say that it contains 
“4.25 lb of moisture per lb bone. 
dry.” 

Mr. Marshall’s suggestion of « 
arrangement of the dehydrater 
which places the fan on the up- 
stream side of the heater (firs 
column, p. 572) is open to some 
question. Both this arrangement 
and its reverse have some charac- 
teristic disadvantages. When the 
fan is upstream a fin coil heater 
serves as a quite efficient “straight- 
ening” device which tends to equal 
ize the uneven velocity distribution 
of air coming from the fan; but 
since the heater will be used at onl) 
a fraction of its capacity during 
most of the run, it will usually 
have a hot side and a cool side, ané 
the air stream will be badly strat! 
fied in temperature. We usually re 
gard an uneven velocity distridu- 
tion as being less difficult to over 
come than temperature stratifica- 9 A 
tion in a_ well-straightened al 
stream.—W. B. VAN ARSDEL, chie! 
engineering and development div! 
sion, western regional research !a)- 
oratory, U. S. Department of Agri- 
culture. 
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sal Stokers for Large 
ent Buildings Available 


tiondlilk Members of the stoker manufacturers industrial advisory 
; mmittee have announced that coal stokers of the type 
suired to heat large apartment buildings are available in 
1) conable supply, the WPB reported February 14. 


‘CE at the same time, the members emphasized that they had 

‘Mycentrated more on repairing existing stokers which in- 
' thelllMeased the demand for repair parts. The manufacturers 
ped they would not only be able to meet this demand, 
»:, [mt that they also might replace wornout stokers during 
ny e current year. 

A representative from the Solid Fuels Administration 
nois-eld members that although the supply of bituminous coal 
sizes required for stokers was adequate, it was impossi- 
e under present conditions to prevent local shortages. 


reon” Production Facilities 
» Be Completed on Time 


lI Definite assurances that construction of new “Freon” 
roducing facilities would be completed on time have been 
inven the general refrigeration and air conditioning indus- 
‘lls iv advisory committee, the WPB announced February 11. 
dr These new facilities, which will bring the monthly pro- 
ainfgmuction of this refrigerant gas to 4,800,000 lb, are located 
Deepwater, N. J., and East Chicago, Ind. The Deepwater 
wctory is an addition to the present plant, which is now 
| roducing at the rate of 1,800,000 lb monthly. Completion 
al Mf the new unit, originally scheduled to be in operation by 
ater Mebruary 1, has been delayed until April 1. It will add 
nother million pounds per month to the supply. The East 
hicago plant, which will go into production September 1, 
ill increase the total monthly production another 2,000,000 
. Assurances were also given to the committee that ade- 
ent Hjuate stocks of raw materials would be available for the 
w producing facilities. 


“¢ No Relaxation of Restrictions 


Although production capacity will thus reach a fourfold 
wrease Over peacetime production, vastly increased de- 
‘4 Bipands for this refrigerant gas, to be used in essential air 
ion Mponditioning of war plants, ships, etc., will not permit re- 
but Maeation of present restrictions on its use and purchase, 
PB officials warned. 

In response to queries by the committee, WPB officials 
“S Hiated that there were no programs now under considera- 
lly Hon for easing restrictions on the manufacture of various 
nd @@rohibited items of air conditioning and refrigeration equip- 
nent such as display cases, beverage coolers, comfort cool- 
g machinery, and other items. 


Nu: plified Procedure for WPB 


or orization for Construction 
a A simplified procedure for acquiring authorization for 
ir MiPericultural, commercial and industrial construction was 


of mnounced last month by the WPB. The procedure for ob- 

ining materials for authorized construction projects also 

a simplified. 

The new procedure establishes a method of assigning a 

-- $Peference rating and allotment symbol F-6 to an approved 
struction project. Under the change, the symbol and 
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rating may be used to purchase controlled materials and 
other construction materials without reference to calendar 
quarters, in amounts required to complete the project. The 
changes are in line with WPB policy to reduce paper work 
on the part of the applicants and expedite final action, but 
represent no relaxation of existing controls. 

These objectives are obtained through the revision of 
WPB application form 617 and instructions, a new authori- 
zation form GA-1456 supplanting CMPL-224, and the co- 
incidental issuance of direction 1 to controlled materials 
plan regulation 6, which makes the changes possible. 

The direction provides for the assignment of an allot- 
ment symbol and preference rating on approved construc- 
tion to obtain the controlled and noncontrolled materials 
needed to complete the project without reference to quanti- 
ties or calendar quarters in which the materials must be 
ordered. 

Heretofore, an applicant, in addition to being required 
to justify the need for his project, had to list all materials 
to complete the job. Under the new procedure, an applicant 
still justifies the essentiality of his project and lists certain 
scarce items of equipment, but is not required to enumerate 
specifically all construction materials needed. 

With the exception of housing, direction 1 applies to 
practically all civilian construction. 

Attention was called by WPB to the fact that the direc- 
tion does not affect authorizations heretofore issued on 
CMPL-224 or orders of the P-19 series. However, any 
amendments to such authorizations will be issued on the 
new authorizations form. 

In filing form 617 as revised, the applicant will be re- 
quired to describe the type of construction in sufficient 
detail to indicate the size and general layout. If the ap- 
plication is approved, form GA-1456 will be issued to him 
granting (1) authorization to begin construction, (2) the 
right to use the allotment symbol F-6, and (3) the prefer- 
ence rating assigned to purchase construction materials 
other than controlled materials, and approved equipment 
necessary to complete the project. 

Material control is obtained by the use of “construction 
limitations,” which are included in the instructions to indi- 
cate in advance to the applicant the current prohibitions 
and restrictions on the use of critical materials. If certain 
of the prohibited items are required in the construction 
of a project, the applicant is given the opportunity of in- 
dicating and justifying the need for these materials on the 
original application form. If such requested exceptions to 
the construction limitations are approved, the exceptions 
will be noted in the authorization form GA-1456. 


Natural Gas Deliveries in 
Midwest Curtailed by U-7 Directive 


Sixty natural gas distributing companies in a six-state 
area are forbidden by a new directive of the Office of War 
Utilities to make deliveries from February 14 to March 31 
to commercial or industrial customers who have adequate 
standby facilities capable of burning fuel other than natu- 
ral or liquefied petroleum gas, the WPB reported Febru- 
ary 9. 

The companies affected (in Missouri, Michigan, Illinois, 
Indiana, Ohio, and Kentucky) draw supplies from the Pan- 
handle Eastern Pipeline Co., which moves substantial quan- 
tities of natural gas eastward from Texas and Kansas. 
Curtailment of deliveries to these states will make larger 
quantities of gas available to the Appalachian area where 
a shortage of natural gas is threatening war production. 
Restrictions announced February 9 heretofore have applied 
only within the Appalachian area, defined as Virginia, West 
Virginia, Maryland, Ohio, Pennsylvania, New York, the 
District of Columbia, and northwestern Kentucky. 

In addition to restricting deliveries to customers having 
stand-by facilities, the new directive (general directive 1-A 
under utilities order U-7) requires that in event of short- 
ages that call for additional curtailments, preference in 
deliveries must be given those war and essential civilian 
users listed in the U-7 order. 























L-42 Amendment Removes Many 
Radiator Valve and Trap Restrictions 


Many simplification and standardization requirements 
have been eliminated in the manufacture of radiator supply 
valves, low pressure thermostatic radiator traps, combina- 
tion float and thermostatic traps, and boiler return traps, 
the WPB reported last month. Because simplified models 
“have not proved satisfactory in all cases,” it was consid- 
ered essential to remove as many restrictions as possible. 

The action was taken in an amendment to order L-42, 
schedule VIII whose title has been changed to read Radia- 
tor Supply Valves, Thermostatic, Float and Boiler Return 
Traps, instead of Vapor and Vacuum Heating Specialties. 

The amendment schedule provides that any copper base 
alloy used in the production of bodies for radiator supply 
valves shall be made without the use of any primary cop- 
per or tin and shall be of no higher grade than a maximum 
of 86 per cent copper and 6 per cent tin. 

No packless radiator supply valves may be produced with 
metallic bellows or diaphragms according to the amended 
schedule, but such valves may be made in any type or 
pattern; and there are no restrictions as to size. Previ- 
ously, only one type, the spring packed radiator supply 
valve, was permitted for each manufacturer. 

Former restrictions as to sizes, designs, patterns, and 
types of low pressure thermostatic radiator and drip traps, 
combination float and thermostatic traps, and boiler return 
traps have been removed except that the bodies of these 
items are still required to be made of cast iron. 

The restrictions still in existence under the revised sched- 
ule do not apply to the production of articles or parts not 
available in the producer’s inventory for use in ships, boats, 
or planes when required by the Army, Navy, Maritime 
Commission, War Shipping Administration, or Coast Guard, 
or for use in chemical plants, research laboratories, and 
hospitals. The previous schedule made an exception to the 
use of copper or copper base alloy in the manufacture of 
articles or parts for use on vessels other than pleasure craft 
and on aircraft where corrosive action made the use of 
other material impractical but it did not specifically list 
those government agencies that could apply the exemption. 


New Production Scheduling 
Procedures in Amended M-293 


Scheduling procedures designed to bring about greater 
utilization of available productive facilities have been 
adopted by the WPB, J. A. Krug, program vice-chairman, 
and L. R. Boulware, operations vice-chairman, announced 
February 10. 

During the last year, scheduling controls have been im- 
plemented by WPB under rigid rules, requiring manufac- 
turers to file detailed order sequence reports with the vari- 
ous WPB industry divisions. As a result of this experience, 
it has now become possible to center controls in the hands 
of the manufacturers themselves. 

Major purpose of the shift in scheduling controls is to 
center responsibility for meeting delivery requirements of 
specific components and parts in the hands of manufactur- 
ers as far as possible. Items which are affected by the 
changed procedure are those which are common to more 
than one—in some instances, many—war production pro- 
grams. 

The new scheduling procedures are spelled out in general 
scheduling order M-293, as amended February 10. This 
order (1) modifies procedures in connection with class X 
products, (2) includes specific provisions with respect to 
undesignated products, and (3) eliminates the class Z prod- 
uct designation and rules which have governed scheduling 
of them. 


Definition of Brass Mill Product 
Given in Amended CMP-4 


The definition of an item of brass mill product, used in 
rules governing warehouse deliveries of such items, has 
been modified to indicate that difference in temper will 
differentiate one item of copper and brass sheet from an- 
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other, the WPB announced last month. Former!. | jo, 
length and temper would differentiate one item ¢f gy. 
sheet from another. 1 

The definition of items, contained in CMP reg jlat,, 
No. 4, as amended February 10, dealing with sales f ¢), 
trolled materials by warehouses, governs amounts ff . 


cific controlled materials forms and shapes of bra-s ») 
products that can be delivered by a warehouse. Lim ‘atiy, 
on deliveries are on an item basis, and as a result, the deg. 


nition has a direct bearing on deliverable amounts. 


Commercial and Domestic Electric 
Fan Situation Summarized 


The WPB reported January 31 that members of thy 
domestic and commercial electric fan industry advisor 
committee have emphasized that no production of clectr; 
fans for retail sale to civilians can be resumed, and pry. 
duction of fans for essential industrial and hospital pyy. 
poses cannot be increased enough to meet the demand unde 
present restrictions. 

Committee members said that the industry cannot be ». 
opened for civilian production without detriment to the wa; 
work in which the industry is engaged. They recommende: 
however, that limitations on materials needed by the jp. 
dustry be relaxed sufficiently to permit the carrying out o An 
a war emergency program for the production of 1000 . 
fans this year to fill military and export orders and a; 
much of the essential industrial and hospital demand a; 
possible. 





WPB Catalogs 30,690 
Surplus Steel Valves 


A catalog of 30,690 new surplus steel valves of various HiRa'™ 
sizes and types has been published for the use of war con- i 
tractors or others, the WPB announced last month. 

The list was published by the surplus program section of 
the redistribution division in cooperation with the Metals 
Reserve Co. It indicates the type of valves, catalog specif. 
cations, manufacturers’ names, and state location. It will 
be available for inspection by steel valve users in WPB’: 
regional or district offices. Claimant agencies will also have 
copies available. 





M-9-c-4 Amendment Frees Some 
Copper Pipe and Tubing 


Frozen inventories of copper and copper base alloy pipe, 
tubing, and fittings in the hands of utilities were freed 
January 24, the WPB announced recently, for use in under- 
ground gas and water supply and distribution installations 
outside buildings. 

This action was effected by amending supplementary 
conservation order M-9-c-4 and was made possible by the 
better supply-demand situation of copper ingot, which 
makes purchase of completely fabricated material for re- 
melt no longer necessary. In the past, finished products 
were remelted to furnish ingots for items more needed in 
the war effort. 





Amendment to CMP-1 Affects 
Orders for Copper and Aluminum 


The portion of schedule III of controlled materials plan 
regulation No. 1, dealing with the time for placement 
authorized controlled material orders for copper and alu- 
minum was inadvertently omitted from the revision om 
February 2 of that regulation, the WPB has announced. 

Schedule III indicates the number of days in advance of 
the first day of the month in which delivery of controlled 
materials is required that orders must be placed with pro- 
ducers. As a result of the omission, it has been necessary 
to insert the portion of the schedule dealing with copper 
and aluminum in the regulation by amendment No. ! 
There have been no changes in the number of days indicated 
in each case. 
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ion Bearing Deliveries 
1 by M-293 Provision 


1 WPB has ordered that users of antifriction bearings 
y not accept deliveries in excess of specified amounts 
any one month of the second and third calendar 
ars of 1944 without specific approval, it was announced 


ation 
Con. 


nill 
tions february 9. 
des This action (direction No. 1 to table 12 of order M-293) 


; taken in a move “to relate the actual needs for such 
rings to the supply, and to assure that statements of 
livery requirements are realistic.” 


ent Amendments to 
Oil Ration Order RO-11 


tre In index to amendments Nos. 1 to 50 to the fuel oil ration- 
pre , order (RO-11) appeared on pp. 171-172 of the April 
° HPAC. Amendments 51-60 were covered on p. 233, 
oe ay; amendments 61-65 on p. 52, front section, June; 
nder rdments 66-71 on pp. 411-412, August; amendments 
73 on p. 466, September; amendments 74-78 on p. 5387, 
re. Mietober; amendments 79-82 on pp. 174-175, back section, 
war Higovember; amendments 83-88 on p. 661, December; amend- 
ded ts 89-92 on p. 34, January 1944; and amendment 93 on 
in. 92, February. 


tof Hi Amendment 94, effective February 17, revises the rec- 


the 
sory 


00 HR keeping provisions of the fuel oil rationing regulations 
as oviding for stricter control of sales of oil. 
as The following actions were taken: 


1) Fuel oil dealers and primary suppliers are now to 

p a record for at least two years of all their sales to 

er members of the trade. 

This will facilitate the checking of sellers’ records to 
‘ous whether their sales were in accordance with the ra- 
on. (agoning regulations. Previously, only the fuel oil purchaser, 

ho was given an invoice or delivery ticket by the seller 


sa x the delivery was made, was required to keep this 


ord. 
tals 
sifi- 2) OPA also provides now that, when oil is sold within 
will » trade, a record must be kept by both the buyer and the 


B’s lier showing: 

ave a) The name and address of the buyer and seller; 

b) The date, amount and place where the fuel oil was 
livered ; 

c) The date and gallonage value of the ration currency 
urrendered ; 

4) Whether the ration currency was surrendered before, 
the time of, or after the actual delivery of the oil was 


pe, 
4 ade. 
~ According to the present regulations, dealers may ar- 
— ge with the persons selling them oil to “pay for” oil 
vliveries with ration currency 15 days before or after the 
ual delivery is made. 
ry 3) This amendment also contains provisions regarding 
“ eeping of similar records by large fuel oil consumers and 


justrial users who have ration bank accounts. Their rec- 
is are now to show the dates of actual delivery of the 
il and surrender of ration checks. 


re- 
ets 
mn 
These large consumers when receiving deliveries of 2000 
lof oil or more at one time have been allowed, under the 
resent regulations, to give up the required ration checks, 
t the option of the seller within 15 days before or after 
he time of delivery. 
- When a ration check is issued by one of these large con- 
¢ Mpemers in advance of the actual delivery, the seller is now 
80 required to keep a record showing the date the check 
s received, its gallonage value, and the fact that it was 
sued in advance of the oil delivery. In addition, the seller 
required to note on the record the date and amount of 
uch delivery made against that check, immediately follow- 
ig the delivery. 


lu- 
on 


Amendment 95, effective February 19, amends section 

394.5458 (a) by substituting for the phrase “in exchange 

‘r coupons of the series which will next become valid”, 

ne phrase “in exchange for coupons which have not yet 
ome valid”. 


arS2a?72e 
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Other Government Actions 
Announced Last Month 


WELDING ELECTRODES FREED: WPB announced 
revocation of limitation order L-318, which had set stand- 
ards for manufacture of all spot welding electrodes. 

CAST IRON PIPE RULE CHANGED: WPB announced 
that cast iron soil pipe and cast iron soil pipe fittings have 
been freed from all restrictions formerly imposed by gen- 
eral preference order M-21, by amendment of M-21. 

HEATING TANKS CONTROL CHANGED: Sale of 
plumbing and heating tanks to consumers for replacement 
purposes no longer requires A-10 or better rating, WPB 
announced. Distribution restrictions of order L-199 have 
been removed in order to place all control over distribution 
under order L-79, the general plumbing and heating equip- 
ment distribution order which was revised on January 15. 

CONSTRUCTION RESTRICTIONS TO STAND: WPB 
announced that tightness of lumber situation precludes any 
possibility of relaxing present restrictions on construction 
for civilian purposes. 

CONSTRUCTION CONTROL SIMPLIFIED: Simplified 
procedure (WPB order P-55-C) eliminating filing of de- 
tailed list of materials (WPB form 2897) for privately 
financed housing construction and permitting use of addi- 
tional materials to conserve lumber and fuel was announced 
jointly by WPB and National Housing Agency. 

REPAIR RATING ORDER CLARIFIED. WPB an- 
nounced that it has clarified meaning of several provisions 
of preference rating order P-68, relating to maintenance, 
repair, and operating supplies for producers of iron and 
steel. 

CERTAIN CONSTRUCTION PROCEDURE REVISED. 
Procedure for obtaining authorization to begin construction 
of hotels, apartment buildings, and office and loft buildings 
has been revised as result of general simplification of pro- 
cedure for acquiring authorization for all agricultural, com- 
mercial, and industrial construction which became effective 
February 15, WPB announced. 

REPAIR RULE EXPLAINED. Repairmen may use only 
up to $25 worth of material purchased under procedures 
contained in CMPR 9A for installing any unit of cooking, 
plumbing, heating or used air conditioning or refrigeration 
equipment, WPB controlled materials plan division an- 
nounced. 

FUEL OIL ORDER REVISED. Revised ration order 11 
covering original order and all 95 amendments issued to 
date, was released by OPA February 28, and became 
effective on that date, 

FUEL OIL PRIORITIES SET. First call on available 
fuel oil supplies in country was given to six federal war 
agencies by PAW. Available supplies of fuel oil through- 
out country must first be used to meet requirements of 
Army, Navy, Coast Guard, War Shipping Administra- 
tion, Maritime Commission, and Foreign Economic Admin- 
istration. 


Quartermaster Corps Develops Many 
Heating Units for Army’s Use 


Among the types of heaters and ranges developed by the 
Army quartermaster corps for use by troops there is a 
midget model, weighing less than 1% Ib, made especially 
for soldiers alone or in small groups. Then there is a new 
immersion type water heater which is placed directly in the 
ean of clear water used for rinsing mess kits. It heats the 
water more quickly than models placed under the can and 
consumes less fuel. It operates on gasoline, fuel oil, or 
kerosene and gives off no visible flame. It is contained in- 
side its own can for moving and saves 50 per cent in weight 
and space. 

Insofar as heating tents or temporary quarters is con- 
cerned, the quartermaster corps has developed an adapter 
unit which is used in conjunction with the regular Army 
tent stove. It permits the burning of gasoline, fuel oil, or 
crankcase drainings, and tests have disclosed that it pro- 
vides heat comparable with that from the maximum amount 
of coal the stove will hold. 
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WHAT MAKES A 
MOTOR RUN? 


The electric motor is the most universally applied piece of electric 
apparatus—no plant or building is without one. Here is a simple, 
concise explanation of what makes a motor work, presented with 
the thought that those who design. install, operate, and maintain 
systems of which motors are a part will benefit by such a discus- 
sion of fundamentals . . . The author, a motor authority, is R. H. 
Rogers, of the industrial engineering division, General Electric Co. 


Ax ELECTRIC motor consists of 
two members, one that is station- 
ary and one that can revolve (Fig. 
1). Each has electric conductors 
in or around parts made of thin 
steel laminations, together with 
such supports and fastenings as are 
necessary to make them usable. 

When electric energy is supplied 
to the conductors, the member that 
is free to turn revolves and de- 
livers mechanical power through a 
belt, chain, gear, or coupling to the 
driven machine. 


Fundamental Principle 


If a magnet that is free to turn 
is brought near a fixed magnet, the 
free magnet will turn to line itself 
up with the fixed one with its north 
and south ends opposite the south 
and north ends of the fixed magnet 
(Fig. 2.) This is a fundamental 
principle of magnetism — unlike 
poles attract; like poles repel. 

When the free magnet turned, it 
did so vigorously, twisting the sus- 
pending thread. It did mechanical 
work. 


Rotation Established 


Suppose one bar of iron is laid 
across another and a magnetized 
needle is suspended by a thread 
over the crossing point. Since the 
iron pieces are not magnetized, the 
suspended magnet can point in any 
direction (Fig. 3.) 

Now, if by some means the bars 
are magnetized and demagnetized 
so that given poles appear in rota- 
tion, the free magnet turns to fol- 
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low the successive locations of 
north and south poles. The free 
magnet is thus made to revolve 
continuously and we have a minia- 
ture motor (Fig. 4.) 


Electromagnets 


We have means for rapidly mag- 
netizing and demagnetizing iron 
and reversing its north-south char- 
acteristic. A coil of wire around 
iron will make a magnet of it when 
electric current is passed through 
the wire. If the iron is of the 
proper kind it will lose its mag- 
netism almost instantly when the 
current is shut off. If the current 


is started again in the rey rse 
rection the iron will be ma; neti. 
with N-S where S-N was bef, 
The polarity is said to be 
(Fig. 5.) 

This is an electromagne! —my, 
stronger than a permanent 
and subject to control, i.e. 
reverse with great rapidit) 


Push and Pull 


‘Verse 


Nagne 


on-f. 


To go back to the motor—toy, 
the stationary member and the ». 
volving member are largely elect», 
magnets since the winding 
through which electric curren, 
flow are wound around sections » 
iron. These sections of one member 
will be made alive-dead-alive agai, 
with polarity reversed in a rey). 
larly repeated cycle. The section: 
of the other member will stay aliy 
with polarity unchanged. 

The reaction—push-pul!—ty. 
tween magnets makes it possible: 
hold either member still and to |x 
the other member revolve. The ¢. 
fort that makes a motor shaft r. 
volve one way is trying equally 
hard to revolve the stationary par: 
the other way. Whichever member 
is free to turn will turn (Fig. 6 

Motors are built with the co- 
stant polarity member (i.ec., mag- 
netized needle, in the example 
either rotating or standing stil! an 
conversely with the reversing po- 
larity member standing stil! or r- 
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Fig. 1—An electric motor has a sta- 
tionary member and a revolving mem- 
ber. It converts electric energy into 
mechanical power 


Fig. 2—The north pole of the free 
magnet is attracted to the south pole 
of the fixed magnet 


Fig. 3—A magnetized needle suspend- 
ed by a thread with swivel has no 
reason for revolving 


Fig. 4—This series shows how the 
needle revolves as it follows unlike 
poles in rotation 


Fig. 5—Electromagnets are strong 
and controllable 


Fig. 6—The motor frame can be sta- 
tionary with the shaft revolving or 
the shaft can be stationary with the 
frame revolving 


Fig. 7—The men on the inner circle 
are being kicked and pulled along. 
The men on the outside circle reverse 
their attitutes as the inner men pass 


by 





Fig. 8—The poles of the revolving 
member are kicked and pulled by the 
poles of the stationary member. 
Watch the arrowed N 


Fig. 9—The arrowed N has moved to 
a new space but it again has an \ 
behind it and an S ahead 


Fig. 10—A magnet is an alternating 
current circuit 


Fig. 11—In a direct current motor, 
just as a moving north pole comes to 
a fixed south pole, its coil terminals 
(commutator bars) contact brushes of 
opposite polarity and the moving pole 
becomes a south pole 


Fig. 12—The moving south pole is 
now trying to get away from the fixed 
south pole 


Fig. 13—In an alternating curren 
system, voltage (pressure) and cur 
rent (flow) rise from zero to a peak 
and then decay to zero twice in 
cycle—once each way 
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tating. Circumstances of design de- 
termine which way it will be. 

The poles on the rotating mem- 
ber are kicked along by the poles 
behind and pulled along by the 
poles ahead (Fig. 7.) As soon as a 
pole “comes abreast” of the pole 
that is pulling it, polarity changes 
and a new set of kicks and pulls 
is established. The sum total of 
all the kicks and pulls on all the 
poles of the rotating member is the 
turning effort or torque of the 
motor. 

There are strategic times at 
which to reverse polarities in each 
revolution (Figs. 8 and 9.) 


How Poles Are Reversed 


Reversals are effected with time 
precision in one of two ways. With 
alternating current, the alterna- 
tions themselves reverse the polar- 


ity of a magnet with each reversal 
of current flow (Fig. 10.) The cur- 
rent and hence the poles in one 
member reverse 120 times per sec- 
ond when the electric system has a 
frequency of 60 cycles per second. 

In direct current motors the re- 
versals are caused by the revolving 
member itself through something 
like sequence valving action of the 
commutator and brushes. 

By the time a pole on the ro- 
tating member has reached the 
point of greatest attraction (A in 
Fig. 11), its polarity is changed be- 
cause its commutator bars (B-C in 
Fig. 11) (terminals of the coils) 
have passed to brushes of opposite 
sign (B-C in Fig. 12). That is, the 
bars that were in contact with plus 
and minus brushes are now in con- 
tact with minus and plus brushes 
and current through the magnetiz- 





ing coil is reversed. What wag 
north pole in Fig. 11 is a goy, 
pole in Fig. 12. 

Note, with direct curren’, q, 
power line is plus and the oth 
minus all the time, while with 4. 
ternating current the lines hange 
through plus-and-minus to mminy. 
and-plus with great rapidity (Fi, 
13.) 

To recapitulate then, we may gy 
that a motor runs because poles 
one polarity are chasing after pole 
of the opposite polarity and ay 
being pushed along by poles of th 
same polarity. But the movin; 
poles never get to the attracting 
poles because that desirable pojy; 
is always just ahead, because «: 
the timely reversals of current » 
alternating current motors, or ¢: 
equally timely action of the con. 
mutator in direct current motors 


Radiant Heating Used in C. & E. I. 


R.R. Shops Built Forty Years Ago 


Irving Brooke Delves Into Files to 
Dig Up Data on an Early Installation 


Raoiunr HEATING was the sub- 
ject under discussion at a recent 
meeting of heating and ventilating 
engineers, and during the course 
of the evening, Irving E. Brooke, 
consulting engineer, mentioned that 
this method had been used in the 
U. S. earlier than most people 
thought. He cited the Oaklawn 
shops of the Chicago & Eastern 
Illinois Railroad at Danville, Ill, 
which were described in the Rail- 
way Age of November 20, 1903, 
and the Master Mechanic of August 
1904. The following paragraphs 
have been taken from a _ bulletin 
which Mr. Brooke dug up in his 
files : 

“The heating system is consid- 
ered a novel scheme as applied to 
the heating of open shops. The 
“duplex system” of vacuum steam 
heating is used throughout the 
shops, the warming of the air 
being accomplished by radiant heat, 
rather than by convection. For this 
purpose, the coils are placed near 
the top of the building rather than 
at the bottom, some of them being 
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as much as 45 ft from the floor. 
The principle of the system is as 
follows: The heat from the over- 
head coils is absorbed by the solid 
substances of the floor and walls, 
which in turn become heat radia- 
tors and warm the air. The system 
is designed to maintain a tempera- 
ture of 65 F within 6 ft of the 
floor. The fact that the floors, 
walls, and all solid substances are 
all at a comfortable temperature, 
slightly higher than that of the air, 
makes the shop comfortable with- 
out the necessity of maintaining 
the air at a higher temperature. 
Important claims of economy and 
efficiency in operation are made, 
together with the additional advan- 
tage due to the fact that the coils 
may be so located as to obstruct 
very little valuable space. 

“A total of 42,000 linear ft of 
1%4 in. pipe is installed, and it is 
calculated that 9000 lb per hr of 
steam will be required in extreme 
cold weather, but with each pipe 
under separate control only so 
many need be filled as weather con- 


ditions demand. Another featur 
peculiar to this method of heating 
is that there are no valves used 
in the construction except the sery- 
ice valve on the main steam and 
return pipe of each building. The 
blacksmith shop contains several 
steam hammers and the exhaust 
from them is introduced into the 
heating system by passing first 
through an oil separator and then 
to a large expansion tank, which 
reduces the blow of the exhaust. A 
connection is made between this 
tank and the main heating pipe ») 
a regulating valve through which 
the steam passes to the heating 
system without disturbing th 
pressure.” 

It is understood that the par- 
ticular radiant heating installation 
in these shops was revised a fev 
years after its first going int 
service by the addition of a con 
siderable additional amount of pipe 
coil surface, partly because of the 
comparatively large amounts °! 
ventilation air required and the 
need for heating this air. 
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irmy Weather Laboratory Simulates 
Iropic to Stratosphere Conditions 


REFRIGERATION AND air con- 
itioning engineers have success- 
ully tackled some pretty difficult 
bs. It is safe to say, however, 
at not many of them have pre- 
mted more problems, or were 
wre intricate and comprehensive, 
han a weather laboratory recently 
wilt forthe Army. This job com- 
prises not just one testing room, 
ut three. It not only provides 
emperatures as low as minus 70 F, 
but furnishes air heated all the way 
iy toplus 150 deg. The humidity 
f the air ranges from saturation 
oonly 20 per cent. For simulat- 
ng conditions at high altitudes, as 
met by a plane flying in the strato- 
phere, the air pressure can be re- 
lued 5 or 10 psi below atmos- 
heric. The motion of the air is 
‘ontrolled by numerous fans, the 
irgest of which handles 100,000 
fm. A separate conditioning sys- 
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tem supplies pure makeup air, as 
required for engine tests. 
indicate the 
monoxide and carbon dioxide pres- 
ent in the chambers. 


March 1944 


conditions in the three 
Gages 


amounts of carbon 


All of these large high temperature 
Terry Mitchell, of the Frick Co., describes a “weather” laboratory 
used by the Corps of Engineers, U. S. Army, for testing equipment 
under a wide range of atmospheric conditions. Temperatures are 
controlled from plus 150 to minus 70 F, relative humidities from 
20 to 100 per cent, and air pressures from atmospheric to several 
pounds per square inch below atmospheric. There are gages for 
determining carbon dioxide and carbon monoxide, and automatic 
control for any set group of conditions. .. . In the drawing, “A” in- 
dicates the high temperature test room, “B” the conditioner for 
makeup air when testing engines, “C” a low temperature test 
room, “D” the decompression air lock, “E” the instrument chart 
and observation room, “F” the vacuum pump for simulation of 
various altitudes, “G” the winch for propelling the tunnel] head 
truck, “H” the quick opening tunnel head, “I” the drawbridges, 
“J” the small low temperature test room, “L” the refrigerating ma- 
chine room, and “M” the automatic control panel and switchboard. 


chambers 
are maintained by automatic con- 
trols, arranged to be set in steps. 

The laboratory is made up of a 
room, 





a 






145 








still larger low temperature tunnel 
with air pressure control, and a 
small low temperature test room. 

The “hot” room has separate sets 
of coils for steam, water, and di- 
rect expansion ammonia. The main 
blower, which is of the squirrel 
cage type, circulates 60,000 cfm of 
air through the room and over the 
steam and cold water coils; water 
can be sprayed into the air to in- 
crease humidity. An _ auxiliary 
blower of 750 cfm is connected to 
the ammonia coils, which are con- 
nected in turn to one of the low 
temperature refrigerating systems, 
for dehumidification. 

The main tunnel is an immense 
steel tube, 22 ft in diameter and 
over 48 ft long. The shell is of 
welded steel % in. thick, braced on 
the outside with 10 rings, which 
measure 1 in. to 10 in. These rings 
have a flat extension at the bottom 
and serve as supports for the tun- 
nel; expansion and contraction are 
taken up by rollers under the feet. 
Inside the tunnel there are heavy 
layers of insulation, covered with 
a cement finish. A steel floor, two 
vertical side walls, and a ceiling of 
asbestos board enclose a square 
space in the center of the tunnel. 
The air from the big multiblade 
propeller fan is driven through this 
space and returns between the 
sides, floor, and ceiling and the 
outer shell. 

The air passes over banks of 
finned coiJs at the rear end of the 
tunnel. The shaft of the 100,000 
cfm fan shaft extends through the 
center of these coils to a motor on 
the outside of the tunnel. Above 
this motor is the inlet for the 
makeup air, which is conditioned in 
the equipment at “B”. 

An air lock at “D” serves as a 
“decompression” chamber when the 
tunnel is operated under a partial 
vacuum. To make the dished head 
tight against the end of the tunnel 
under such conditions, a circular, 
one-piece tube of rubber is inserted 
between the flanges of the joint. 
The head slides away from the tun- 
nel on a special railway truck, op- 
erated by the winch at “G’’. After 
the head has been “opened,” one of 
the draw bridges “I” is lowered to 
permit easy access to the tunnel. 

Windows, with the multiple lay- 
ers of glass kept dry with silica 
gel, are placed in the side of the 
tunnel near the instrument table at 
“E”. A powerful suction blower 
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removes air from the tunnel when 
desired. The conditions within the 
tunnel can be maintained in any of 
12 steps. The automatic control de- 
vices are partly in the pipe lines 
and partly in the switchboard at 
“M”. They operate through a com- 
bination of electricity and com- 
pressed air. 

The small cold room has three 
stages of control. This room, of 
course, has its own coils, 500 cfm 
fan, and controls. It is insulated 
with 10 in. of rock cork, covered 
with an asbestos material. The 
small cold room has its own three 
stage refrigerating system, which 
includes a 754 in. by 5 in. machine 
and a 4 in. by 4 in., both running 
at 600 rpm with low suction pres- 
sures, and a 3 in. by 3 in. at 500 
rpm for the third stage. 

There are 10 ammonia compres- 
sors in all. The two largest ma- 






chines each have four cyli: de. 
size 15 in. diameter by 
stroke. These discharge in 
of 11% by 8’s, each with 
inders, while two 7 in. by 7 
chines handle the ‘high 
work. A 4 in. by 4 in. con; 
is used for pumpout servic... 
small ammonia condensers, each 
in. diameter by 12 ft lon 
the whole load. 

The main 12 in. ammonia sucti, 
line runs through a large low pre 
sure receiver, equipped with ‘ 
liquid return pump. There are ty 
intercoolers, two purgers, two gy 
and liquid coolers, two float em». 
trols, 100 thermometer wells, stan. 
ers, relays, and special valves 
the dozens, 24 motors, thousands y 
feet of finned coils, traps, supports 
nozzles, wiring, etc., etc. The sy 
tem is charged with 5000 } 
ammonia. 


~ 





RED CROSS NEEDS 
YOUR HELP NOW! 


When bombs fall there is no time 
to send help halfway around the 
world. When a badly wounded 
fighting man needs a transfusion, 
it is too late to begin looking for 

a blood donor or 
LETS GIVE find a nurse to 
— care for him. 
W hen a lonely 
soldier learns of 
trouble at home, 
he needs help— 
immediately. 

The American 
Red Cross pro- 
vides that help 
wherever and whenever the need 
arises. A continuous procession of 
blood donors must be maintained, 
nurses must be recruited for the 
Army and Navy, trained Red Cross 
workers and supplies must be sent 
to camps, hospitals, and foreign 
theaters of operation the world 
over. 

When a train crash leaves scores 
injured, when flood engulfs a town, 
when epidemic strikes, delay may 
cost lives. Red Cross disaster re- 
lief and medical supplies, held in 
readiness for such emergencies, 
plus trained workers to rescue and 
assist victims and help in their re- 
habilitation, will prevent delay and 
thus save many lives. 

To fulfill its many obligations to 





WAR FUND 


the armed forces and our peopl 
the American Red Cross needs 
your help. During 1944 it must sup 
ply some 5,000,000 blood donations 
Each month 2500 nurses must be 
recruited for the Army and Nay 
Red Cross field directors and other 
trained personnel must be stationed 
at military and naval posts and 
hospitals to help our fighting men 
and their families when personal 
trouble brews, a task in which the 
Red Cross chapter on the home 
front ably does its share. 

At home the Red Cross must con- 
tinue to maintain a state of alert 
Disasters must be met as they 
cur. Nurse’s aides and first aiders 
must be trained and other educa- 
tional projects continued. Food 
parcels for distribution to prisoners 
of war must be packed, surgica 
dressings made, and the thousand 
and one details of administering 4 
farflung, busy organization must 
be attended. 

All activities of the American 
Red Cross are financed by volun- 
tary gifts and contributions. Dur- 
ing March, designated by Presi- 
dent Roosevelt as Red Cross month, 
the American Red Cross must raise 
its 1944 war fund of unprecedented 
size to meet unprecedented needs. 
Your contribution will assure main- 
tenance of all Red Cross services 
and thus indirectly help save ma) 
a life. Let’s give! 
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Proceedings of the 50th Annual Meeting 


AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


Hotel Pennsylvania, New York, N. Y. 
January 30-31, February 1-2, 1944 


we 50TH Annual Meeting of the Society established a 
cord by a total registration of 920, of which 540 were 

iety members, 258 guests and 122 ladies. Nineteen of 
he 23 Past Presidents were in attendance. 


irst Session—Monday, January 31, 9:30 A. M. 


The first session was called to order by Pres. M. F. 
flankin, who stated that the greetings of the Honorable 
.H. LaGuardia, Mayor of the City of New York, would 
e presented at the get-together luncheon. 

Congratulatory messages were presented from various 
rganizations as follows: 


res. Malcolm Pirnie, New York, N. Y., of the American So 
ety of Civil Engineers congratulated the Society on having 
multiplied the comforts, advanced the health and improved the 
ficiency of the citizens of this country during the past half cen- 
uy. He stated that the efforts of the Society had contributed 
reatly toward the abolishment of overlord ideology from the 
arth and had directly aided the present war effort. He pledged 
he cooperation of the ASCE with the ASHVE in promoting the 
ractice of the principles of the American way of life in the 
ture relations of this country with other nations 


I. Williams, New York, N. Y., represented Raymond Ash 

president of the American Institute of Architects. He empha- 
ied the common interests of the AJA and the Society, and 
mentioned that the first paper read at the first meeting of the 
1/4 was on the subject of furnaces and heating. He expressed 

hope that the future would bring greater cooperaiion and 
treater understanding between the two organizations, and ex 
nded greetings and congratulations 


H. H. Henline, New York, N. Y., secretary of the America» 
stitute of Electrical Engineers, pointed out that the ASHVE 
is one of the first Societies to encourage intensive development 
a specialized field, as it had assumed the objective of the 
lvancement of the science of heating, ventilating and air con 
litioning. He congratulated the Society upon the outstanding 
ntributions made through the stimulation of research and in- 
ention and the development of codes and standards. 


J. F. Stone, New York, N. Y., vice-president of the American 
Society of Refrigerating Engineers, presented the congratulations 
rom his Society and emphasized many common interests of the 
clety and the ASRE. 


J. R. Townsend. New York, N. Y., vice-president of the Amer- 
an Society for Testing Materials, extended congratulations and 
tferred to the relation of the ASTM to the ASHVE as a supplier 
{f information on standard methods for testing materials and on 
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naterials He called attention to the 


tandard specifications for 
fact that e represented Pres. Dean Harvey of the executive 
committee of the ASTM, and expressed the hope that the work 
f the ASHVE would be more successful because of the assistance 
provided by the ASTM 

br. P. G. Agnew, New York, N. Y., secretary of the America 


brought greetings and congratulations 
He expressed appreciation of the cooperation which the Societ 
ad given the iSA, whi had just celebrated its own silver 
anniversary. 


Standards issociation 


Lee P. Hynes, Camden, N. J vice-president of the Engineers 
Club of Philadelphia, congratulated the Society on its 50th An 
niversary and spoke of the value of the Philadelphia Chapter of 
the Society as one of the local Chapters of national! societies par 

ipatine is the Affiliated Council of Engineering Societies 


Engineers Clul 


G I’. Nachmat Cleveland, Ohio, president of the Heating 
Piping and Air Conditioning Contractors National Association 
brought greetings and referred to the close association of mem 
of the two societies because of similar interests, and ala 
expressed anticipation that the excellent cooperation between the 
ae eties would continue 


bers 


D> W Atwater New York, N. Y past president of the Jlluméi 
Society, represented Howard C. Sharp, its 
president, and expressed the thought that light and heat are 
nvariably associated and provide two essentials for human com- 
fort and that, therefore, the two societies which are interested 
in light and heat would always naturally have very close asso 
iations He also stated that from observation of the operation 
of the ASHVE the JES was about to launch a program of re 


nating Engineering 


searcl ind that it also hoped to compile a handbook modeled 
pon tl He ir Ventilating, Air Conditioning Guide. He con- 
Wied wit in expression of heartiest congratulations and best 


R. E. Ferr New York, N. Y secretary of the Inatitute of 
Boiler and Radiato Vanufacturers, congratulated the Society 
I its contributions to comfort and health, as well as its con- 
tr nto the war effort He pointed to the still larger task of 
providing in post war years the maximum in comfort and healt! 


for everyone He stated that it was the desire of the IBRM to 
supplement the work of the Society by the preparation of installa 
tion manuals ised upon research sponsored by his organization 

Major G. A. Sherron, Chicago, IIL, of the executive committee 
of the National Association of Building Owners and Managers, 
coneratulated the Society upon its golden anniversary and stated 
that is Society was not unmindful of its debt to the ASHVE 
which had made skyscrapers possible by its contribution to the 
development of adequate heating equipment 


H. E. Barth, Detroit, Mich., representing the National Associa 


tion of Fan Manufacturers, presented the best wishes of the as- 
sociation, and mentioned the value of the Society's research and 
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He referred to the general 
s published data. 

R. S. Dill, Washington, D. C., Chief, Heat Transfer Section, 
National Bureau of Standards, expressed the good wishes of the 
Bureau of Standards for another 50 years of progress such as 
had been made in the past. He emphasized the similarity of 
interest which the Bureau of Standards, the Department of Com- 
merce, and the Society have in that their objectives are to dis- 
cover truth and to publish it. 

J. F. Collins, Jr., Pittsburgh, Pa., secretary of the National 
District Heating Association, presented congratulations and best 
wishes to the Society and referred to the benefit which the NDHA 
had received from the friendly and cooperative support of the 
officers and members of the Society. 

W. E. E. Koepler, Bluefield, W. Va., vice-president of the Smoke 
Prevention Association of America, presented congratulations and 
spoke of the desire of the SPAA to establish a friendly relation- 
ship with the ASHVE. He spoke about the efforts which his 
association had made to establish a cordial relationship between 
his association and the coal industry, as well as with other sub- 
stantial organizations interested in development of fuel burning 
equipment. Mr. Koepler paid tribute to the great value of the 
Society's research. 

J. E. Axeman, Williamsport, 
president of the Steel Heating Boiler Institute, 
congratulations and best wishes for the future. 

J. E. Tobey, New York, N. Y., chairman of the Technical Ad- 
visory Committee of Bituminous Coal Research, Inc., conveyed 
greetings and referred to the desire of his organization to coop- 
erate in every way with the Society. He stated that much 
progress remained to be made in the development of equipment 
for burning soft coal efficiently, particularly in small homes. In 
a five-year research program to be conducted by the BCR, the 
number one project is the improvement of residential equipment. 

E. C. Webb, Cleveland, Ohio, extended the congratulations of 
the Stoker Manufacturers Association. He paid tribute to the 
value of the Guide and other ASHVE publications to the SMA. 

Dean R. L. Sackett, New York, N. Y., past president of the 
Society for Promotion of Engineering Education, represented Pres 
R. E. Doherty, in bringing the congratulations of the SPEE. He 
spoke of the beneficial influence of the ASHVE in raising the 
standards of instruction in engineering colleges, and mentioned 
the Society’s research in physiological effects of air conditioning 
as a contribution to the advancement of civilization. 

H. O. Loebell, New York, N. Y., represented the American Gas 
Association in expressing the warm admiration which the mem- 
bers of the AGA have for the members of the Society. He com- 
plimented the Society upon having steadfastly adhered to one 
objective, that of developing better engineering methods by which 
to serve the public. He pointed out that survival for 50 years as 
a voluntary organization proved that the Society must have been 
of real service to the industries and the public. He referred to 
the common interest of the AGA and the Society in the improve- 
ment of one of man's basic needs—namely, shelter. 


scientific development to the NAFM 
acceptance which is accorded the Society's 


Pa., represented Homer Addams, 
and expressed 


President Blankin referred to communications which had 
been received from various organizations as follows: A 
message of congratulations from the Engineers Society of 
Western Pennsylvania; a resolution of congratulations from 
the Insulation Board Institute; a message of congratula- 
tions from the American Physical Society and the Ameri- 
can Institute of Physics, in which reference was made to 
the accomplishments of the Society in fulfilling the dreams 
of Lord Kelvin with reference to the air conditioning of 
homes: and a cable which contained the following message 
from Richard Crittall, President: 

INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS OF GREAT BRITAIN SEND HEARTY 
CONGRATULATIONS AND GOOD WISHES TO ALL 
MEMBERS OF THE AMERICAN SOCIETY ON COM- 
PLETING FIFTY YEARS’ ACTIVE WORK FOR FUR- 
THERING THE WELLBEING OF THEIR FELLOW- 
MEN. 


President Blankin called upon Alfred J. Offner, General 
Chairman of Committee on Arrangements for the 50th 
Annual Meeting, who extended the welcome of New York 
Chapter to the assembled members and guests. 

President Blankin then announced the appointment of 
the Resolutions Committee consisting of R. A. Folsom, San 
Francisco, Chairman, H. Berkley Hedges, Philadelphia, and 
William Glass, Winnipeg, Canada. 

President Blankin then stated that due to the death of 
Reginald Pelham Bolton there were no living Honorary 
Members of the Society. He announced that the Council 
was unanimous in endorsing the petitions nominating Dr. 
Willis H. Carrier, Syracuse, N. Y., and Dr. Arno C, Field- 
ner, Washington, D. C., for election as Honorary Members 
of the Society. He briefly reviewed the distinguished careers 
of the candidates. 
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On motion of Alfred J. Offner, seconded by T. \. py. ri 
Atlanta, it was unanimously voted that Dr. Wil]. 4 pn 
rier be elected an Honorary Member of the Socic:',  “* it 

On motion of Thornton Lewis, Washington, ( 
onded by W. A. Russell, Kansas City, Mo., it wac™. 
that Dr. Arno C. Fieldner be elected an Honora: 
of the Society. es 

President Blankin then submitted his report or tho ,, 
ent conditions of the Society as follows: le 


Annual Report of President i 


The 50th Annual Meeting of the American Soejq: r 
Heating and Ventilating Engineers marks an o\\sta,. 
milestone in the life of a great, scientific organizatio, 

In the midst of the greatest war of all time we are Jibs | 
here in New York these three days to celebrate ovr vip, n 
history, consider the present, and prepare for the {yp/lIlllihe 

Since our 49th Annual Meeting in Cincinnati, mye ; 
transpired that will provide for that future. Our fing, mn 
position has improved. We have enlarged the scope of . re 
research work and our technical activities. Our mepi din 2 
ship has been increased and is at a new all-time high. 9, ni 
Chapters have been strengthened. We have added , ,qmmettr 
Chapter and are planning others. Now let me enlare t 
little on some of these statements. 

First—Our Financial Position: We recently changed 
financial year so that it ended October 31. In orde: 
on this new basis it was necessary for last ye: ‘ 
cover the ten month period from Janvary 1 to October 9 
with our new year beginning Novembe> 1, 1943, exter din 
to October 31, 1944. 

For the first time within my knowledge, we have br 
our Reserve Fund up to the requirements of the By-Lay 
and that is—$15.00 for each member. We now have in th 
fund $54,395.45 of which $52,241.82 is in Government S« 
rities, and the balance in cash and savings funds. We hay 
subscribed heavily to the various War Loans. In 194? » 
purchased $54,000.00 worth at par value; in 1943 we pu 
chased $18,000.00 worth at par value and $8000.00 wort 
of Canadian Fourth and Fifth Victory Loan Bonds. 7 
par value of all our U. S. Government and Canadian Bo 
totals $117,000.00. 

The Finance Committee was quite pessimistic about o 
income this year due to resignations, members in the Se 
ice, and possible curtailment of advertising and sales 
The Guide. However, with the influx of new members a 
increased advertising and Guide Sales, we were abk 
keep up the standards of services to our members and sti 
able to show a slight excess of income in our Budget 

Second—Research and Technical Activities: As ¥ It 
started this year, we were without a Technical Secretargiil 
due to the resignation of John James, and as a carry-0v 
from the preceding year we had no Director of the Labor 
tory due to the call of Lieut.-Comdr. F. C. Houghten 
the Navy. After a thorough discussion it was decided t 
now was the time to enlarge the scope of our researe 
work and technical activities. This was to be accomplish 
by the employing of a new Technical Secretary who woul 
concentrate his work on The Guide, and Codes and Stam 
ards, not devoting half his time to the Research Committ 
as was previously done. We were fortunate in securin 
Carl H. Flink for this position, which he has filled in 
very creditable manner. Methods of handling Codes an 
Standards have been set up under the direction of L. P 
Saunders, Chairman of this Committee, and I am sure th 
this troublesome problem, in the future, will function quit 
smoothly and new Codes and Standards will be eal 
rapidly as they may be needed. 

It was also considered advisable to create a new positi 
that of the Director of Research. This was done by Count 
and after a very diligent search we were quite fortunate! 
finding an outstanding man, who brought great honor % 
the Society in filling this position. I refer to Cy ril Taske 
from the Ontario Research Foundation, Ontario, Canaé 
who took over this office on October 1, 1943. 

It was also brought to the attention of the Counci! that 
was desirable to move the Laboratory from the Bureau 
Mines in Pittsburgh, after 25 years of very pleas: unt ass 
ciation. We needed more room and the Bureau of Mine 
needed some of the space that we were occupying, °° 
Committee was appointed at the Fall meeting of the Counc 
with instructions to investigate the various propo cals an 
suggestions made to the Society regarding the re-locati 
of its Research Laboratory; select a new location for 
Laboratory and make any arrangements that were app" 
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jate for the headquarters of the Society. This Committee 


Te isted of C. M. Ashley, Chairman of the Research Com- 
H. (, ‘ittee; J. F. Collins, Jr., Chairman of the Finance Com- 
ittee; E. N. McDonnell, a Member of the Executive Com- 


C., fill tee; and the President as Chairman. 

oo After investigating 12 proposals from various Universi- 

Men . and Institutions, the Committee unanimously selected 

,e former Western Reserve Historical Society Building 

he prlieated at the corner of Euclid Avenue and East 107th St., 
eveland, Ohio.Our new Research Laboratory Building 
hich we will occupy for at least the next 2 years will re- 
ire the entire building, not just a small portion of it. 
ne building is adjacent to the campuses of both Case School 


riety ¢ Applied Science and Western Reserve University. 

taniolili/ The Committee has further recommended that for the 
ton sent the headquarters of the Society be maintained at 
re pms present location in New York, but that a committee be 


| mediately appointed by Council to further investigate 
fur lihe sossibilit of combining the Laboratory and headquar- 
rs in one building so that such a move can be made 
mediately after the war, or before, if possible. I am 
wre that with our greater facilities, our enlarged scope 
) Ma activities and the extension of our cooperative work with 
}, .iiniversities and Technical Schools, it will be possible to 
ttract a whole lot more interest on the part of industry 
» the great research work we are doing, and make even 
ore feasible the possibility of our combined Laboratory 
d headquarters building. 


to on Third—Membership: I am quite pleased with the splen- 
0 olfiiid increase in membership this year, in spite of predictions 
at we would suffer a still further loss in members. In 
endyo42 we had a loss of 380 members due to cancellations, 
signations, death, and the creation of Life Members. We 
= i in only 217 new members which gave us a net loss 
-Law f 163. 

in th Starting the year we had-a total of 3006 members which, 
Seciiompared with 3147 members as of January 1, 1940, indi- 
e hameated that we were going backwards, and a great Society 


42 yBike ours cannot afford to stand still on membership, let 

e pummmmlone go backwards. 

Wor We set a goal of 300 new members this year. How well 

. TI at effort succeeded can be shown by the fact that we have 

Bon ually taken in during the year 404 new members, and 
ve on file applications from 23 potential members. Due 

it ofmfo illness in the headquarters office during the last two 


Se nonths it has been impossible to process these through in 
he usual orderly manner, which means about 60 days. If 
| these are passed, our total membership in spite of 
leaths, resignations and cancellations, will then be over 
8300 which is a new all-time high and an additional reason 
or celebrating our Golden Anniversary. 


It seems to me that this Society should have at least 
000 members, as there are many potential members who 
have probably never been approached. 
I was quite interested in reading Pres. F. R. Still’s 
Report at the 25th Annual Meeting here in New York, at 
hich time we had 854 Members. He commented on the 
need for greatly increasing the membership and appealed 
for a membership of 1500. The members responded by 
iding 273 new members in the first 4 months. I happened 
0 be one of them (1230 Jan. 1, 1920). 
Fifteen years later, again in New York, Pres. W. T. 
ones commented on the membership and while we then had 
1900 members, he felt that there were at least 2000 men 
who were well qualified for membership who did not 
belong to the Society. 
If he could visualize a membership of 4000 at that time, 
rtainly with the tremendous increase in our profession 
and industry in the last 10 years a potential membership 
of 5000 is by no means beyond the realm of possibility. 
Let’s work with the thought in mind that this can be 
accomplished in the next three years. 


Fourth—Chapters: I had hoped this year to be able to 
visit all the Chapters, but unfortunately, due to conflicting 
dates, did not -_~ make all of them, despite the fact that 
I traveled nearly 30,000 miles, which is quite a bit of trav- 
ding under wartime conditions. Mrs. Blankin accompanied 
me for over 20,000 miles and again we wish to express our 
sincere thanks to all the Chapter officers and members and 
their wives for their most gracious hospitality. I only wish 
that every member of the Society could make the same trip 
and actually get to know the individual members as you 
meet them under these circumstances. They simply devote 
their entire time to you during your stay in their city and 
% everything possible to make it most pleasant and enter- 
‘aining. Most of the Chapters were functioning in excellent 
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order, holding regular meetings that were well attended. 
A very few felt that because of war work, rationing, and 
loss of members, due to temporary change of working loca- 
tion, as well as induction into the Armed Services, interest 
could not be maintained, and had suspended most of their 
meetings. 

We held an excellent meeting in each case, at which time 
it was pointed out to them the necessity for continuing to 
hold regular meetings to keep their Chapter organization 
together, and furthermore that they were overlooking the 
possibility of securing new members under wartime condi- 
tions. Many were seeking admission but waiting for some- 
one to ask them to join. 

On checking back I was pleased to learn that these Chap- 
ters were holding regular meetings, and as a result mem- 
bers from that area have proposed quite a few new mem- 
bers into the Society. One meeting that I attended of a 
Chapter that had suspended operations, resulted in eight 
applications that night. 

In addition to visiting the Chapters, I held meetings with 
our membership in Baltimore, Denver, San Antonio, and 
Indianapolis, with the hope that new Chapters might be 
conceived. 

At Denver we had a meeting under the auspices of the 
Colorado Section of the ASME with a large attendance 
and 47 potential members of our Society in that group. 
I had hoped to have a new Chapter there before this, but 
unfortunately to date it has not materialized. 

We should have Chapters in Baltimore and San Antonio, 
and I am sure that in due time this will come about. 

With a Chapter in Baltimore we would probably increase 
our membership by at least 100. In fact, even more than 
that if we use what happened in Indianapolis as a guide. 

A meeting was held with our members in Indianapolis 
early in September, with Life Member, Joseph G. Hayes, 
acting as Chairman. As a result of that meeting a Chapter 
was organized and officers were elected, with an application 
for a Charter for the Indiana Chapter signed by 24 mem- 
bers. This was granted by the Council early in October, and 
November 1 set as the date for the official presentation of 
the Charter, and the Fall Council Meeting was set for 
October 31 in Indianapolis. 

Then a most inspiring thing happened—the members in 
Indiana started soliciting new members. Two days before 
the meeting I had a letter from one of their officers and 
he was quite proud of the fact that they had 27 applica- 
tions for membership and 2 applications for re-instatement. 
But that was only a start, for then the new Chapter be- 
came a snow-ball rolling down hill so that on Charter 
Night, November 1, 1943—a new all-time record as to size 
of Chapter at its start was made by the Indiana Chapter 
with 81 Charter Members in attendance, and so became 
the 32nd Chapter in our long roll of Chapters. We had 38 
members in Indiana as of September. Since that date 61 
new applications have been turned in, or a total of 99 
members now in Indiana. 

If nothing else had happened during this year, that would 
have been inspiration enough for all of the work in 1943. 

If it can be done in Indianapolis it can also be done in 
the other cities I have mentioned and several others located 
strategically throughout the country, like Columbus, Ohio; 
Newark, N. J.; Salt Lake City, Utah; Syracuse or Central 
New York; Louisville, Ky.; and a central location in 
Pennsylvania. 

It was proposed this year that all members be assigned 
to some thaakes, I don’t think this practical until we have 
Chapters at least at the various points I have indicated. 

From my experience this year I think it is desirable for 
the President to visit as many of the Chapters as it is 
physically possible for him to do. The Chapters look for- 
ward to the President’s Annual visit and the opportunity 
to make personal contact with the man who is actually 
the symbol of the Society. Remember that this is the only 
actual contact many of our members have with the Society, 
except through publications. This might be placing a great 
burden on the President especially as we add more Chap- 
ters, but it is important to remember that in assuming the 
great honor of this Office you also accept the responsibility 
and the need of devoting, except for the summer months, 
practically your entire time to the work of the Presidency. 

This year we prepared for each Chapter visible Index 
Systems for keeping complete records of their members 
and Minute Books for keeping standard minutes with du- 
plicate copies for headquarters office. I think we should 
continue to give more and more assistance to the Chapters, 
particularly in the way of speakers—not limit them to two 
speakers a year, but make it possible for them to have 
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additional ones with a special message or timely technical 
information. We could make up a list of topics to be dis- 
cussed in all the Chapters with inter-change of ideas. 

it will help build up their morale by making their meet- 
sngs much more interesting and attract more new members 
into the Society. We get most of cur members through the 
Chapters, so why not concentrate on giving them a greater 
desire to join. The Chapter Relations Committee should be 
one of our most important Committees, a greater allocation 
should be provided in its Budget so that it can do every- 
thing possible to make our Chapters stronger and more 
active units of the Society. 

Fifth—The Guide: This year The Guide exceeded all 
expectations, both as to sales and advertising. The Guide 
Publication Committee will report later with complete 
factual information. 

The Committee is to be congratulated for the splendid 
work they have done in re-editing The Guide and re- 
writing the necessary Chapters to bring it up to date with 
current research information. 

Sixth—War Service: The Society has contributed much 
to the War effort. I have mentioned the all-out subscrip- 
tion to War Bonds, and we now have 332 Members in the 
Service of the United Nations. Two of our Members have 
paid the supreme sacrifice. I particularly refer to Flying 
Officer H. L. Temple, of the Royal Air Force, from London, 
England and Pilot Officer Phil. Foster of the Royal Air 
Force from the Manitoba Chapter, Canada. 

Through our War Service Committee we have contributed 
much to the National Fuel Rationing Programs, and our 
individual members throughout the country have rendered 
yeoman service in helping to make these programs work. 

We have been the leaders in the Fuel Conservation Pro- 
gram and practically all our recommendations have been 
adopted nationally. Our pamphlet on 57 Ways to Save Fuel 
has been distributed nationally by the Office of Price 
Administration. 

Our individual members have contributed much to the 
construction period when we were building the Arsenal of 
Democracy, cantonments, and flying fields all over this 
hemisphere. The Research Laboratory was early placed at 
the disposal of the Government and has conducted vital 
research work for the United States Navy. 

If this Administration has achieved any medium of suc- 
cess during the War Year 1943 it has not been because of 
the work of any one individual, but rather the cooperative 
efforts of all. I ask the same loyal support for the incom- 
ing administration. 

I have been blessed with an exceptionally fine Council; 
the Committee Chairmen and their Committees are all to 
be commended; the Chapters and individual members have 
all played their part. I wish time would permit me to 
mention each one by name. 

I have had the loyal and faithful cooperation of the New 
York Staff. 

I cannot close without paying special tribute to Secretary 
A. V. Hutchinson, who seems to never sleep but works day 
and night for the advancement of the Society and is always 
at the right-hand of the President, ready to help with all 
the constant details that require attention from day to day. 

It has been a real pleasure and a privilege to serve you 
for the past year, yes—for the past 25 years. May I con- 
tinue to do so, and I hope I can be here for the Diamond 
Jubilee 25 years hence. 


President Blankin referred to the Report of the Council 
as follows: 


Council Report 


The Council held its organization meeting, January 27, 
1943, in Cincinnati, O., and Pres. M. F. Blankin announced 
the appointment of Council and Special Committees. A. V. 
Hutchinson was reappointed Secretary. The recommenda- 
tions of the Committee on Research to have Prof. C. M. 
Humphreys continue as Acting Director of the Research 
Laboratory were confirmed. Depositories for Society funds 
were selected in New York, Brooklyn, and Toronto, and the 
Finance Committee was authorized to retain a Certified 
Public Accountant to audit the Society’s books. 

The Budget for 1943 as presented by the Finance Com- 
mittee provided for an estimated income of $84,300 and an 
estimated expenditure of the same amount, exclusive of 
research funds. 

Plans for the Semi-Annual Meeting 1943 were discussed 
and the invitation of the Pittsburgh Chapter was accepted. 
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Employment of a Technical Secretary was autho: zed »), 
a special committee was appointed to select a can dat. 

At the April 18 Council Meeting in Chicago the £ cret,, 
was authorized to prepare a uniform system fo: keeping 
Chapter records and Minutes and a Kardex Re. ord ;, 
accounts. 

Announcement was made of the appointment of Car » 
Flink as Technical Secretary effective, March 1. T} > ac, 
ties of the War Service Committee were reviewed | (hj). 
man John Howatt. 

The Committee on Research presented five sug esti, 
with reference to the future research program and 4, 
Council authorized the creation of the position of Direct, 
of Research, and requested the Committee on Res»arch ,, 
engage a Director for a three-year term to carry out ti, 
program that it had prepared. 

The Finance Committee was authorized to di termin 
whether an employees benefit plan would be desirable. 7), 
Committee also submitted the Budget in revised form ;, 
conform with the newly installed bookkeeping system. 

Two meetings of the Council were held in Pittsburgh, p, 
in June and the Secretary was authorized to negotiate , 
new lease for headquarters at 51 Madison Ave., New Yor. 
and the ceetmaniidiens of the Finance Committee wer 
adopted regarding dues rates for members in service, |; 
was voted to invest some of our Canadian Funds in ty 
Fourth Canadian Victory Loan. 

A comprehensive plan for handling codes and standar 
of the Society was submitted by the Standards Committe 

Nominations for members to serve on the Committee » 
Research were announced and President Blankin appointed 
the Chapter Development Committee consisting of Messrs 
W. A. Russell, Albert Buenger and C. E. Price, to stuiy 
the chapter problems covered by a resolution of the North. 
ern Ohio Chapter. 

Announcement was made of the appointment of (yrj 
Tasker as Director of Research, effective October 1, 194) 

In November the Council met in Indianapolis, Ind., » 
the occasion of the organization meeting of the Indiana 
Chapter, and announced the dues rate for 1944. It av. 
thorized the purchase of three, Series F, U. S. War Saving: 
Bonds and three bonds of the Fifth Canadian Victory Loan 

A change in the fiscal year was adopted and the Finance 
Committee presented the Budget for the period November |, 
1943 to October 31, 1944 which showed a total estimated 
income including Research of $140,878 and total expenii- 
tures of $135,878. 

Detailed plans for the 50th Annual Meeting were a- 
nounced and the Council indicated its desire to have Char. 
ter Members and all Past Presidents in attendance. The 
report on the F. Paul Anderson award indicated that 
Lt.-Comdr. F. C. Houghten was the unanimous choice for 
this award. 

The report from the Committee on Research indicated 
that new quarters for the Laboratory would be required on 
or before the termination of our present agreement with 
the Bureau of Mines and a special committee was appointed 





to investigate other locations that had been offered. hea 
Life Memberships were granted to ten members who were the 
eligible effective January 1, 1944. ~ 


The concluding Council Meeting was held in New York, 
January 30, 1944 and all pending business was disposed of |) 
and final reports of all Council committees were received | 
During the year routine action was taken on all resigna- Me 
tions, cancellations for non-payment of dues, and reinstate- 
ment of members. 

In review the Council had a year of unusual activity, je 
faced many problems, and made several decisions that will the 


ultimately affect the future of the Society. 
Respectfully submitted, So 


THE COUNCIL 


The Report of the Secretary was then submitted as fol. 
lows: 


Report of Secretary af 


It is the duty of the Secretary to report on activities of 
the headquarters office for the past year, and 1943 was 
crowded with many special projects. Because of the neces 
sity for giving greater service to the members, largely ¢- 
gaged in war activities; cooperation with government 
agencies confronted with the fuel crisis; many changes ™ 
office procedure, required by the installation of new account 
ing methods; a revised method of handling codes and stand- 
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and the active work of many special committees, made 
3 one of the most unusual years in the Society’s history. 
it is notable that the Society’s records show 334 members 
active military service and their names have been placed 

m “the Society’s Service Roll which is published periodi- 
© it is unfortunate that there is no way of getting a 
smplete record of the services rendered by the members 
ho are not in uniform, but who are doing such effective 
ork in helping to win the war. 

Our records show that a substantial growth of the Society 
wntinues and that the present total of 3342 members on the 
ji is an all-time high. One new Chapter was organized 
jyring the year and the Indiana group did a phenomenal 
‘ob of starting November 1 with the largest initial charter 
embership of any Chapter in the Society. 

It may be interesting to glance backward through the 
wears and take note of the fact that on the occasion of the 
Society's 25th Anniversary in 1919, the slogan was, “One 
nousand Members on the 25th Anniversary Meeting of 
ne Society.” This was accomplished with 1058 on the 
rolls. It is also of interest to read in Transactions that on 
the third anniversary of the Society in 1897, the President, 
Prof. R. C. Carpenter, was suggesting a revision of the 
tringent membership requirements, which he thought 
ould keep the Society exceedingly small. He visualized a 
national Society at least 500 to 1000 members. The 500 
stal was not achieved until 1914 and the peak was attained 
ive years later. 

As we approach the 50th Anniversary year, it is sig- 
sificant that this also marks the 25th anniversary of the 
stablishment of the Society’s Research Laboratory. In 
1943, it became apparent that it would be necessary to move 
in the near future from our present location in Pittsburgh 
and a special committee was appointed to select a new 
jcation for the Laboratory. 

In March the Council appointed a new Technical Secre- 
tary, Carl H. Flink, and in October the Council created 
the position of Director of Research and approved the ap- 
pointment of Cyril Tasker to this position. The activities 
of both have been carried on at the headquarters office. 

In the reports of many committees that will be given at 
this meeting, it should be possible to visualize the volume 
of correspondence, publication activity, membership and 
special services that have been carried on by the headquar- 
ters office staff. The growth of the Society to its present 
high level of activity has created many problems. The present 
financial position of the Society is sound and analysis of 
the financial statement prepared by the Society’s Certified 
Public Accountant will show that dues collections are at 
a satisfactory level, that reserve funds are adequate and 
are somewhat above the constitutional requirement. 

The Council has held seven meetings during the past year 
and the Society has held two regular meetings in 1943, at 
Cincinnati and Pittsburgh. It has been the policy of the 
Council during the war period to schedule meetings which 
might be helpful in giving assistance to its members and 
w government agencies. Programs have been streamlined 
to meet wartime needs, but it has been noticeable that 
heavier registrations have been recorded at these meetings, 
the technical sessions have been better attended and the 
number of technical committee meetings have greatly in- 
creased in volume. 

This year, the Council gave special recognition to two 
of the staff members who completed 20 years’ service with 
the Soviety. Although many unusual and difficult prob- 
lems have been encountered under wartime conditions the 
staff has endeavored to meet al! of the unusual demands 
and carry on the work effectively. I should like to commend 
the activities of all my associates of the headquarters office 
staff who have worked so effectively to meet the exacting 
demands of 1943 and who greet the 50th year of the 
Society’s service with a desire to make it a memorable one. 
Respectfully submitted, 


A. V. HuTCHINSON, Secretary. 


President Blankin called upon W. A. Russell, chairman 
of the Chapter Development Committee, who presented his 
prepared report as follows: 


Report of Chapter Development Committee 


The full report of the Chapter Development Committee 
was put in printed form and mailed to the entire member- 
ship on January 10, 1944. 

It will be recalled that this Committee was appointed at 
the Pittsburgh meeting of the Society in June, 1943, on 





motion of the Northern Ohio Chapter, and was given the 
assignment of studying the subject of Chapter-Society re- 
lationship and specifically to investigate: 


1. A plan whereby each member of the National Society be 
comes a member of a local chapter; 

2. A plan for the geographical boundaries of each chapter 
thus determining its membership on a convenient geographical 
basis; 


3. A schedule of national dues and chapter dues, taking into 
consideration the possible financial support of the chapters ») 
the National Society; 

4. Such other matters that may be considered pertinent to 
this subject. 

Your Committee held three meetings—one in Pittsburgh 
at the time of appointment, one in Indianapolis in Septem- 
ber and one in Cincinnati in December. At the first, the 
general plan of procedure and organization was adopted; 
at the second, all the details of the subject and the infor- 
mation needed for consideration were thoroughly explored 
and the decision made to go to the entire membership for an 
authoritative expression of opinion on the essential prob- 
lems involved; at the third, the results of our investigations 
were analyzed, the conclusions drawn up and the report 
written. Voluminous correspondence between members of 


the committee and members of the Society supplemented the 


discussions and studies at the meetings themselves. 


In our preliminary study of the subject it immediately 
became apparent that to make every member of the Na- 
tional Society a member of a local chapter and rebate chap- 
ter dues or provide some other form of financial support of 
chapters by the National Society would cost money. Chap- 
ter dues now range from $2.00 to $7.00 and three-fourths 
of the chapters are in the $3.00 to $5.00 bracket. Thus, the 
ability of the National Society to finance such a program 
had to be determined. 

It was determined that Society income from the present 
$18.00 national dues was insufficient. In fact, these dues 
have failed to meet regular operating expenses in each of 
the years 1939-1942, inclusive. Other Society income is 
ear-marked by the By-Laws and Rules for research, endow- 
ment and reserve funds and, aside from the question of 
sufficiency, is, therefore, not available unless the by-laws 
and rules are changed. If they are changed and this kind 
of income is used for some form of Chapter subsidy it would 
mean that some of the Society’s present research plans and 
services to members would have to be discontinued or 
curtailed. 

In short, any plan such as proposed, requiring financial 
support from the National Society, must be accompanied 
by an increase in the national dues of every member or by 
a curtailment of present Society services and activities. 
And that, in the opinion of your committee, must be accept- 
able to the membership. 

All members will recall the letter of explanation and ques- 
tionnaire sent out to determine the acceptability of either 
of these two methods of establishing a plan whereby each 
member of the National Society becomes a member of a 
local chapter. The specific questions—Are you in favor of 
Chapter subsidy with increased national dues?—and—Are 
you in favor of Chapter subsidy without increased national 
dues but with curtailed services to members?—were asked. 

Every member was sent the questionnaire. The very high 
return of 50 per cent was the result. Based upon the re- 
turns—which, according to all research experience, are 
more than ample to accept as a reflection of the wishes and 
opinions of all members—68 per cent of the membership 
does not want an increase in national dues for the purpose 
of chapter subsidy; 30 per cent does; 2 per cent has no 
opinion; and 83 per cent of the membership is opposed to 
curtailing present Society services in order to subsidize 
chapters; 14 per cent is for it; 3 per cent has no opinion. 

he complete tabulation of these returns .. . by states, 
by chapter members and by non-chapter members... is 
reproduced in the committee’s full, printed report. Chapter 
members and non-chapter members were heard from in 
direct proportion to their respective numbers in the Society 
and the votes of each group paralieled those of the other 
very closely. 

Your committee, therefore, feels that the membership has 
spoken with full knowledge of the benefits and shortcom- 
ings of such a plan and it must so a as a result, that a 
plan whereby each member of the National Society becomes 
a member of a local chapter is not feasible, inasmuch as 
the only two methods by which such a plan could be put 
in operation are not acceptable to the membership. 

Because this is the situation your committee has not en- 
deavored to set up a plan for the geographical boundaries 
of each chapter and has no plans for a schedule of national 
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dues and chapter dues. Other matters pertinent to the 
subject are discussed at some length in the full, printed re- 
port. Unless there are questions from the floor, there seems 
to be no need to go into them here. 

Before asking your acceptance of this report, your Com- 
mittee would like to refer to Article B-1V—Admission Fees 
and Dues in the Constitution, By-Laws and Rules of the 
Society. The admission fee and annual dues are there pre- 
scribed as “determined by the Council until 1945 and there- 
after ...” the dues shall be $25.00, etc. At that time, of 
course, the feasibility of such a plan as we have been asked 
to study would assume a different aspect, but the Com- 
mittee calls to the Council’s attention, as perhaps bearing 
on the general subject of dues, this decisive note against 
increased dues. While the opposition to them is in con- 
nection with a plan for chapter subsidy, it may or may 
not be construed as opposition to increased dues for any 
reason. 

Your Committee on Chapter Development now requests 
confirmation of its conclusion that any plan for Chapter 
subsidy by the National Society is not feasible at this time 
and acceptance of its report; and it respectfully asks that 
it be discharged as a committee of the Society. I so move. 


W. A. RUSSELL, Chairman, 
ALBERT BUENGER, 
CHAS. E. PRICE. 


L. T. Avery, Cleveland, Ohio, stated that the Committee’s 
report should be accepted and the Committee should be dis- 
charged with sincere thanks. He reviewed the history of 
the committee and referred to its excellent work in obtain- 
ing the opinion of the Society. He raised several questions 
which might be worthy of consideration such as: Would 
any amount of money, say $15.00 or $3,000.00 annually, 
from the surplus funds of the Society as at present oper- 
ated, do more good if used for Chapter support than if 
added to Reserve Funds or to Research Funds? Would it 
be possible that 500, 1000 or 2000 additional members be 
secured through proper support of the Chapters? 


F. W. Legler, Minneapolis, Minn., referred to a discus- 
sion held in the Minnesota Chapter with reference to the 
Chapter Development Program in which the point was 
brought out that financial support of Chapters by the na- 
tional Society would reduce the independence of the Chapter 
in the matter of local expenditures. 


On motion of W. A. Russell, seconded by C. E. Price, it 
was voted that the Chapter Development Committee report 
be accepted and the committee discharged with thanks for 
their painstaking and effective work. 

Paul D. Close, Chicago, Ill., presented the Report of the 
Guide Publication Committee, which was received with a 
rising vote of thanks: 


Report of the Guide Publication Committee 


While wartime paper conservation measures have pre- 
vented any expansion of the text of the 22nd edition of the 
Heating, Ventilating and Air Conditioning Guide, it has 
been possible to add desirable new material by condensing 
present Guide text without sacrificing essential data. A new 
chapter dealing with Marine Heating and Ventilation has 
been added because of the increasing demand for such data. 

The 1944 Guide is presented by the Guide Publication 
Committee with many important changes and additions 
which conform to the established policy of providing Guide 
users with up-to-the-minute data on the latest proven de- 
velopments in the art and industry. 

The tables of heat transmission coefficients in Chapter 4 
have been completely revised and rearranged to include 
values for important materials and constructions not pre- 
viously listed and to eliminate obsolete or seldom used con- 
structions. The factors for computing the coefficients, how- 
ever, are substantially the same. Some changes have been 
made in the chapter on Fundamentals of Heat Transfer in 
the interest of simplification. 

Revised information and tabular data on stratification of 
air in rooms with high ceilings have been incorporated in 
the chapter on Heat Load. Moisture permeability data for 
various materials have been added to the chapter on Cooling 
Load. New data on fuels and the combustion process have 
been added to Chapter 8. The latest degree-day data com- 
piled by the Weather Bureau, together with new data on 
predicting residence heat loss, are included in the chapter 
on Estimating Fuel Consumption. 
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Chapter 9 on Chimneys and Draft Calculations is | ary,), 
new, having been brought in line with recent devel. jm). 
and includes a revised discussion of chimneys for g:s hea, 
ing. Chapter 10, dealing with Automatic Fuel 
Equipment, has been extensively revised and conta 11s no, 
data on mechanical stokers, oil burner and gas-fired \ea:j,, 
equipment, as well as important information on con justi), 
processes, appliance adjustments, and furnace desi; . 
section on Expansion Tanks in Chapter 16 has been ». 
written. ’ 

The chapter on Pipe, Fittings and Welding cont» ing o». 
tirely new data on commercial pipe dimensions as we'll ,. 
current information on threading practice. Chapter \ 
Gravity Warm Air Furnace Systems, has been complete) 
rewritten and brought up to date, and presents a simplifc; 
method of designing gravity warm air systems. 

Chapters 24, Cooling, Dehumidification and Dehy ‘ratiy, 
and 27, Spray Equipment, have been thoroughly revised ; 
improve the presentation of the material. Revisions a) 
additions to Chapter 33, Sound Control, involve changes » 
the data on fan noises, clarifying the information on elho, 
attenuation and amplifying the data on absorption for plat 
cells. Chapter 34, Automatic Control, has been rewritte 
to obtain a fundamental approach to the subject of eo. 
trols, and sections have been added to cover automatic cop. 
trol terminology and types of controllers. Chapter 37 
Air Conditioning in the Treatment of Disease contains , 
considerable amount of new information and data on vari. 
ous phases of this subject, including sections entitled, Rp. 
ducing Explosion Hazard in Operating Rooms, Operating 
Room Conditions, Sterilization of Air, Cold Therapy ani 
Oxygen Therapy. 

New data on conduits, meters, piping of meters an) 
economizers, and revised rules for utilization of heat have 
been incorporated in Chapter 43, District Heating. Chapter 
46 on Hot Water Supply has been modified and includes r- 
vised information on hot water supply piping as well as 
additional data on computing the area of heat transmitting 
surface for instantaneous heating coils. 

State code references in Chapter 48 have been corrected 
to 1944. Chapter 49 is a new chapter on Marine Heating 
and Ventilation and contains essential information on the 
design of heating and ventilating systems for ships. 

As has been customary in the past, much of the copy, 
representing well established practice, has been carried 
over from previous issues to the Heating, Ventilating and 
Air Conditioning Guide 1944. Acknowledgment has been 
made in previous issues of those who have contributed. Re- 
cause of the difficulties in many cases of serving under the 
handicaps of wartime conditions, special credit is due con- 
tributors to this edition of the Guide, whose names are 
listed in the preface. 


The Catalog Data Section is broader in scope, and pre. 
sents a greater variety of products by an increased nun- 
ber of manufacturers. The many pages of condensed data 
on equipment will be helpful in design, installation, and 
selection of equipment. his section is fully indexed and 
coordinated with the technical data by use of numerous 
cross references. 

The 1944 edition of the Guide is presented with the an- 
ticipation that it will be even more useful than preceding 
editions and that it will provide a definite contribution t 
the advancement of the art and science of heating, ventilat- 
ing and air conditioning. 

GUIDE PUBLICATION COMMITTEE. 
Paul D. Close, Chairman, 
Thomas Chester, S. Konzo, 
John James, C. S. Leopold, 
Carl H. Flink, Technical Secretary 


R. A. Wasson, New York, N. Y., chairman of the Board 
of Tellers, presented the results of the ballot for officers 
and members of the Committee on Research as follows: 


Ballots for Officers 


ae wae | 
i i i, id eee Rade ate deeb s wa 6 bes 1002 


ee ne eeche ; 100 
lst Vice-President—C.-E. A. Winslow...............-.. ~ 998 
2nd Vice-President—Alfred J. Offner................ ++ 


en re | ES nd cle cece neces 64 004004,5 6 
Members of Council (three-year term): 


Siow ck Die cow ile dis one kek 4 alle bal’ & 66% 0 33° 
ne Leh his oan ed eR eeS Foes wa séenewenuaes 4+ 
6 a kk nen Guin Sek adioe Cone te ta eh bao 6 we < 2.02 , 38 
ay ey, EE NG a bb owed be ob Se weaves 564s bBeGarsecee It 
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Ballots for Committee on Research 


PT rr ere eer 1020 
i tc. cckdcteenbh ee Seueeehecveena 1002 
qhree-Year Term: 
DRE Se wcc es scccescccesccsevveresecesceeseseces 994 
CEE ha hoo aoa ewes eect Ccceuneesetnestadetnases 1002 
F. C — SARK eebekidaneuns Ceseu Vek dbeaclaa Una ees oa soos 
L Cte Conch soe ah enka Khnke ed eek tdewece ttn 002 
t Mii. ch seucuaveled casceecestaneecactesen da 1001 
Two-Year Term 
. “ ""PRPIPITIETIELITELicerrrirr rete Terrier eee 999 


(Seattering votes for other candidates.) 


President Blankin stated that 1020 ballots had been cast 
for Officers, Council members, and for members of Com- 
mittee on Research, which indicated a very real interest on 
the part of the members of the Society. 

President Blankin expressed the Society’s appreciation of 
the kind congratulatory messages and expressions of best 
wishes which had been presented. 

The first session adjourned at 12:15 p. m. 


Second Session—Monday, January 31, 2:30 P. M. 


The second session was called to order by President 
Blankin at 2:30 p. m. in the Georgian room. 

The report of the Committee on Research for 1943 was 
presented by Chairman C. M. Ashley, Syracuse, N. Y. (pub- 
lished in February 1944 Journal Section, Heating, Piping 
& Air Conditioning). 

E. K. Campbell, Kansas City, Mo., presented the Report 
of the Treasurer, which was received and filed. 


Report of the Treasurer 


It is my privilege at this time to make a very favorable 
and pleasing report on the condition of our Society treasury. 
It is my privilege for the reason that, while the treasurer 
is in the limelight, the chairman of the Finance Committee 
does the work. I can say to you that the Finance Committee 
has done fine work during the past year. J. F. Collins, Jr., 
as chairman, with the approval of the balance of the com- 
mittee, has changed and improved the set-up of the book- 
keeping, has changed and improved the arrangement with 
the auditors, all of this being in connection with the change 
in the fiseal year. This change in the fiscal year affects no 
member, but makes it easier for the Council to have correct 
information for its January meeting. Mr. Collins has sim- 
plified the entire statement and made it more easily under- 
standable. 

Your president, in his report, gave most of the figures, 
and I can only add the statement that all of the invest- 
ments of the Society are now in U. S. Government securi- 
ties, or in securities of the Government of Canada. I may 
explain that, because of the adverse exchange rates, the 
Canadian members’ dues are deposited in a Canadian bank. 

The management of your Society has been good; the 
funds have been carefully watched; and now, the danger 
which befalls any Society like ours, comes, as it does to an 
individual. The average individual can stand adversity 
much better than he can stand prosperity. When money is 
easy, the temptation to spend grows. And so, I warn you 
that, in our Society, there will come proposals to spend 
money for this, or that, or some other idea, which may or 
may not be worthy in itself, but which might easily be too 
much of a drain on the national treasury at times when 
it is hard for members to pay their dues, and when 
the Society loses members by the hundreds on that account. 
There was a time when our membership dropped from 
around 1800 to about 1200 because of the depression. We 
can expect such times again, and our expenditures must be 
set up in such a way that they can be reduced as necessity 
requires. 

The various proposals which are likely to come for the 
spending of money remind me of two women discussing 
their husbands. One told how wonderfully generous her 
husband was—if she wanted a new car, or a new coat, all 
she had to do was to mention it. She went on to some 
length until her friend interrupted with, “Well, does he 
give you all the money you want to spend?” The reply 
was instantaneous—-there ain’t that much. So, when these 
proposals come to raid the national treasury for this or 
that, just remember the reply there ain’t that much, because 
the time will come in the next a 10 or 15 
years from now—when there will not be that much. The 
Society can be wrecked by improper and too liberal man- 
agement between now and then. 


E. K. CAMPBELL, Treasurer. 


Accountants’ Report 


Tusa & La Bella 
Certified Public Accountants 
52 William Street 
New York 


AMERICAN Society oF HEATING AND 
3 VENTILATING ENGINEERS, 

51 Madison Avenue, 

New York, N. Y 

Gentlemen : 

Pursuant to your request, we examined the books of account 
and records of the American Society of Heating and Ventilating 
Engineers—New York, N. Y., and the related Funds for the period 
from January 1, 1943, to October 31, 1943, and submit herewith 
our report. 

The audit covered a verification of the assets and liabilities as 
of the close of business October 31, 1943, and a review of the 
operating accounts for the period then ended. For the period 
audited the recorded cash receipts were traced into the deposi- 
tories; the cancelled bank checks were inspected, compared with 
the cash records and supported by payment vouchers; also the 
dues income and interest income from savings accounts and 
securities were accounted for. 

A Balance Sheet reflecting the financial condition of the Society 
as of the close of business October 31, 1943, is submitted here- 
with and your attention is directed to the following comments 
thereon: 

CASH 

Cash on Deposit as reflected in the attached cash schedule was 
verified by direct communication with the banks and the balances 
reported to us were reconciled with those on the books of the 
Society. The petty cash was verified by count. 

MARKETABLE SECURITIES 

The securities, shown on the subjoined schedule, were verified 
by direct communication with the Bankers Trust Company, where 
same are deposited for safe-keeping. This asset has been included 
in the Balance Sheet at the cost of acquisition plus the accumu 
lated and accrued interest earned thereon. 

CERTIFICATE OF INDEBTEDNESS 

The certificate of indebtedness issued to the Society by Farrar 
& Trefts, Inc., was verified by inspection of the instrument 
ACCOUNTS RECEIVABLE 

A list of the membership dues receivable as of October 31, 1943, 
furnished to us by the management was checked to the individual 
ledger cards and found in agreement with the General Ledger 
Control. These unpaid dues were aged and summarized as 
follows: 


Dues invoiced during 1943......... $ 6,993.00 
Dues invoiced during 1942............ 1,740.00 
Dues invoiced during Prior Years..... 361.50 

Dn +eaea ae é< $ 9,094.50 


Amounts due from Guide advertisers and other debtors were 
verified by trial balance of the individual ledger accounts and 
found in agreement with the General Ledger Control 

The reserve for dues and sundry accounts receivable found on 
the books of the Society are ample to cover losses that might 
result from uncollectible accounts. 

INVENTORIES 

The emblems on hand were counted by us, and the inventories 
of paper and transactions were verified by communication with 
printers. 

These inventories were priced and computed by us. The fol- 
lowing transactions were reported to us. 


Volume Year Quantity Price Amount 
Prior Prior 1350 $1.00 $1,350.00 
44 1938 26 1.58 41.08 
45 1939 122 1.66 202.52 
46 1940 79 1.25 98.75 
47 1941 85 1.32 112.10 
47 1941 150 (unbound) .96 144.00 
48 1942 90 1.42 127.80 
48 1942 50 (unbound) 1.07 160.50 
Total.... . +. - $2,286.75 


PREPAID TRAVELING 

There were on hand railroad scrip books having a value of 
$24.46 which are to be turned in for refund. 
PERMANENT ASSETS 

Furniture, fixtures and library are shown herein at the book 
values without appraisal by us; we did, however, provide for 
depreciation of furniture and fixtures at the rate of ten per cent 
per annum. 

DEFERRED CHARGES 

During the current fiscal period disbursements were made to- 
wards the editing and promotion of the 1944 Guide as itemized 
in the Guide budget which we have deferred to the Guide opera- 
tions of the ensuing fiscal year 
ACCOUNTS PAYABLE 

All purchase invoices found on file that were applicable to the 
operations of the current fiscal period were listed by us and the 
proper liability therefor has been reflected in the attached balance 
sheet. 

In addition, there is due the Research Fund on dues collected 
from members and associates during the current period the sum 
of $994.96 and to the Reserve Fund the sum of $456.25 for in- 
itiation fees collected in the month of October, 1943, plus interest 
on Treasury Bonds. 

DEFERRED INCOME 

Trial balances taken of the Dues Receivable disclosed prepay- 
ments made by members and candidates for membership. We 
have shown these on the subjoined balance sheet as deferred 
income. 

RESERVE FOR PUBLICATIONS 

In accordance with the provision made in the 1943 budget, we 
have included in the attached balance sheet a reserve of $3,400.00 
to cover the publication of the 1943 Transactions—Volume 49. 
FUNDS 

An analysis of the following funds reflecting the changes that 
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cogurred in these accounts during the period from January 1. 
1943, to October 31, 1943, is included herein: 


General Fund 
Reserve Fund 
Endowment Fund 
F, Paul Anderson Fund 
There is included herein a complete financial report as pre- 
pared for the Committee on Research, setting forth the financial 
position of the Research Laboratories as of the close of business, 
October 31, 1943, and the results from operations for the period 
from January 1, 1943, to October 31. i948, 
Respectfully submitted, 
Tusa & LaBella, 
Certified Public Accountants. 
Dated December 31, 1943. 


: ? BALANCE SHEET 
American Society of Heating —_ cr Engineers— 


New York, 
October 31, Noa ; 
GENERAL FUND ASSETS 
CASH 
On deposit $24,629.82 
On hand 100.00 $24,729.82 


In closed bank 380.89 $25,110.71 
INVE ST MENTS (AT 
COST) 
Securities (Market 
Value $20,700.00) 
ADD: Accumulated 
ON ery 800.00 
ADD: Accrued inte rest 75.00 875.00 20,775.00 


CERTIFICATE OF 
INDEBTEDNESS 
Farrar & Trefts, Inc 
ACCOUNTS RECEIVABLE 
Membership dues 
LESS: 40% for Re- 
EE -aveanée bes ne 
LESS: Reserve for 
EE > 9d aee 040 5 


19,900.00 


9,094.50 
3,418.20 


873.84 4,292.04 
4,802.46 
Advertisers and Sun- 
Gry Gemtere ....s0-<; 
LESS: Reserve for 
doubtful Wiee-a'4 


1,485.67 
962.66 523.01 5,325.47 
INVENTORIES 


Transactions—Copies 
Transactions—Paper 


2,236.75 
283.90 


Guide—Paper ... 2,561.11 
Emblems ..........- 58.75 5,140.51 


PREPAID TRAVELING 
Railroad scrip ..... 
PERMANENT 
Library 
Furniture and fixtures 
LESS: Reserve for 
depreciation ° 


DEFERRED CHARGES 
, & Pere 
Prepaid H.P.A.C. 

subscriptions ....... 966. 
RESERVE FUND 

Cash on deposit ... 1,913.89 

Due from General Fund § E 

Securities at cost (Mar- 
ket value $52,241.82). 

ADD: Accumulated in- 

err 4 5 
Accrued interest 33.75 1,306.25 52,025.31 54,395.4! 


300.00 


2,744.14 


1,489.86 1,254.28 1,554.28 


5,754.97 


30 =. 6, 721. 27 $64,804.90 


50,719.06 


ENDOWMENT FUND 
Cash on deposit 
On hand for de} osit. 


2,255.11 
15.00 2,270.11 


Securities at cost (Mar- 
ket value $22,883.70). 
ADD: Accumulated _in- 
DOD a cab av cae 467.50 
Accrued interest. 120.00 587.50 25,741.15 28,011.26 


25,153.65 


7, PAUL ANDERSON FU ND 


Cash on deposit 1,098.06 


$148,309.67 
LIABILITIES AND FUNDS 
GENERAL FUND 


LIABILITIES 
ACCOUNTS PAYABLE ........... oseeee $ 1,918.72 
po > * fey to Eee Li 274.91 
ACCRUED ACCOUNTS 
Additional compensation to employees.. 3,654.23 
ot: & Rh 9. \). iE : 994.96 
DUE TO RESERVE FUND ........... a 456.25 
DEFERRED INCOME 
— membership 
OORT $570.20 
L ce, 40% pre ae to 
Research ... 176.20 $394.00 
Dues prepaid by can- 
didates for mem- 
Nr ee 283.63 677.63 
RESERVE FOR PUBLICATIONS 
Transactions (1943) Volume 49.......... 3,400.00 


$11,376. 70 
53,428.20 $64,804.90 


TOTAL LIABILITIES 
GENERAL FUND 
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NOTE “A"—This Balance Sheet is subject 
to the comments contained in the letter 
attached to and forming a part of this 


report. 
RESERVE FUND 
ES SE, Re a ne ae Se et Ne 53,006.10 
Unex pended ines »me ‘ 1,389 
NDOWMENT FUND 
 Prenatpel “se 27,432.9 
Unexpended income EE ee be 578.2 
F. PAUL ANDERSON FUND 
DE. + odebnadnaé dente ¢ me ery 1,085.8 
Unexpended income i sits — 12.2 


STATEMENT OF INCOME AND EXPENSES 


American Society of Heating and Ventilating Engin: 


New York, N. Y 
For the Period from January 1, 1943 to October 
INCOME 


*1 


FROM MEMBERS 
DU ES—RENEWALS 
Members and Asso- 


OE ra $45,423.00 
LESS: Cancellations 1,641.00 $43,782.00 





LESS: 40% to Research Labora- 
ST Svan ceed veeees atedee - 17,512.80 $26,269.20 
1,871.00 
150.00 1,721.0 


Junior and Student members 
LESS: Cancellations ‘ 


DUES—NEW MEMBERS 
Members and Associates ....... 
LESS: 40% to Research Labora- 

Pre rer cide wes 1,375.80 2,063.70 


3,439.50 


Junior and Student members 


TOTAL DUES 
INITIATION FEES . 
INCOME FROM SALES OF EMBLEMS AND CER 
TIFICATES FRAMES ..........s.sce00-. 


TOTAL INCOME FROM MEMBERS 
FROM OTHER SOURCES 
BROOEER! GOMGTRGE. 66 oo. cncccceccces 13,333.30 


LESS: Members’ subscriptions 4,831.48 8,501.82 
Profit from sales of books, re- 
prints, etc. ‘ ibedet dikows 443.03 
Sale of transac tions cebwas 859.61 
FROM INVESTMENTS 
Interest from savings accounts 82.92 
Interest from securities ..... 158 15 
Interest from certificate of indebt 
TB ee eee ea eCE ee 3.74 
TOTAL INCOMB .......-. 
EXPENSES 
OFFICERS AND COUNCIL EX- 
PENSES 
President’s Fund ........ 1,742.36 
Council meetings, travel 2,062.12 3,804.48 


COUNCIL COMMITTEES 
Membership ..... : oxGee 366.45 
Meetings siinee , 1,247.49 1,613.94 


SPECIAL COMMITTEES 
Chapter Remeeene —wpeahers’ 
Bureau 
Chapter Re lations—Dele gate oy 


177.18 


PES. “staobubedtieadaes@ds < 1,937.93 
Chapter Relations—-Chapter 

Eo Ride dice in ohn ‘ 186.34 
War Service : S 671.17 
Chapters dev elopme Se HM ASS: 256.88 3,229.50 

8,647.92 
era *T EXPENSES 
ees MERE ioe vc ds eacccee. 100.00 
Transactions ...........-....... 4,774.64 
Membership certificates . ‘a 167.22 
Initiation fees to Reserve Fund.... 2 289.00 
Medals and awards ............-. 20.00 7,450.89 
APPORTIONABLE EXPENSES 

Salaries—Secretary and staff ..... 16,516.50 
Provision for additional compensa- 

WE ee Gs Fe tice epee aes Pe Se 3,471.52 
Traveling—Secretary and staff .... 1, "002.15 
nh i ME + ice wos su ctaekcllse de 3,004. 78 
EE: inc Sllna 0 ode e iat o405 ole es 576.04 
ED: (ide tite o Su idle ddtbiods cdei 99.67 
0 RE ETS nate as 1,563.49 
EE era ee 694.77 
Addressing and address changes.. 75.70 
COGROG MIE © os i bc cdot cacacees ea 478.87 
Professional services .............. 600.00 
Depreciation of furniture and fix- 

WE 0006 ce debs G48 Bie se ud cheoeua 274.41 
eee ioe 61.90 
General office expenses ..... trail 524.91 





28,944.71 
8,683.41 20,261.30 


LESS: 30% applicable to Guide... 


NET INCOME FROM SOCIETY 
ACTIVITIES 


42.8 5 
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BUDGET COMPARISON— 





SOCIETY ACTIVITIES 


American Society of Heating on Ventilating Engineers— 


New York, 





For the Period from January 1, 1943 to October 31, 1943 
INCOME 
MEMBERSHIP INCOME 
RENEWALS 
Budget Increases 
*tual Provision Decreases 
100—Dues—Members .......... $16 775. 94 $14,580.00 $ 2,195.94 
10i—Dues—Associates ......... 8,317.76 7,560.00 757.76 
102-Dues—Juniors bbesehe abun 1 at 00 2,000.00 324.00 
10: 3—Dues—Students ........ . 5.00 75.00 30.00 
26, sia: 70 24,215.00 2,599.70 
NEW MEMBERS 
104—Dues—Members eeeceveoes 1,339.80 1,080.00 259.80 
Cog <a eg Le ny 4 eee =. ° 
6—D) TS wines che «a Y : . 
1,7 Dues— Students eae ard = 63.50 15.00 48.50 
2,357.20 1,835.00 522.20 
ES ee $29,171. 90 $26,050.00 $ 3,121.90 
108—Initiation fees ............ 2,389.00 7 689.00 
109—Income—Eimblems_ ....... 14.42 20.00 5.58 
110—Income—Certificate frames 59.74 25.00 34.74 
TOTAL INCOME FROM 
EE! dcckdaacy ence 31,635.06 27,795.00 3,840.06 
INCOME FROM PUBLICATIONS 
115—Editorial contract ........ 13,333.30 13,333.33 .03 
DIGEMED ccc ccccccceccccsccecs 1,469.30 70.00 1,539.30 
117_Transactions Tere 859.61 500.00 359.61 
118—Books and reprints gaeeaes 443.03 250.00 193.03 
en or on cn cennanedee awe 25.00 25.00 
16,105.24 14, 038 33 2,066.91 
INCOME FROM INVESTMENTS 
125—Interest—Savings accounts 82.92 200.00 117.08 
126—Interest—Securities ...... 158.15 750.00 691.85 
127—Interest—Certificate of in- 7 
ST, vuncesee ses ee 3.74 2.00 1.74 
244.81 952.00 707.19 











TOTAL CURRENT INCOME.$47,985.11 $42,785.33 $ 5,199.78 
COLLECTION OF PRIOR 
CPeiiea DUES ..........--.--. 1,175.50 1,500.00 324.50 
TOTAL INCOME ........... $49,160.61 $44,285.33 $ 4,875.28 








EXPENSES 


MEMBERSHIP 
OFFICERS’ AND COUNCIL 
EXPENSE 


150—President’s Fund ........ $ 1,742.36 
151—Council meetings—Travel. 2' 062.12 
3,804.48 
COUNCIL COMMITTEES 
166—Eixecutive ...........600.. —0- 
RS «<5 neh eabegn 6b ss —0- 
162—Membership .............. 366.45 


163—Meetings 1,247.49 
164—Standards (includes codes) . a3 ot 


SPECIAL COMMITTEES 
170—Admission and advance- 

Er 2 ie had 6 coe 6.6 606 © 
171—Constitution and By-Laws 
172—Nomination .............. 
173A—Chapter Relations— 

Speakers Bureau .... 177.18 
173B—Chapter Relations— 


Delegates Travel ..... 1,937.93 
Chapter records ..... 186.34 
174—War service .............. 671.17 
Chapter development .... 256.88 
3,229.50 


DIRECT EXPENSES 
euiies 5 vwing subscriptions 
H.P.A.C. 


eee eee tee eee eee 


201—A.S.A. membership ...... 
202—Transactions ............. 4,774.64 
203—Membership roll (Year- 
hy a eR a -0- 
204—Membersii certificates. . 167.22 
205—Initiation fees to Reserve 
rae 2,389.00 
206—Medals and awards ...... 20.00 
12,282.34 
APPORTIONABLE EXPENSES 
210—Salaries—Secretary and 
edhe sds <thastcedss 16,516.50 
211l—Provisions for additional 
compensation ........... 3,471.52 
mie ing—Secretary and 
> ps are 1,002.15 
213-—-Rent fe RD iccckeoewset 3,004.78 
214—Telephone ..............:: 576.04 
sie—Telegraph 1 SERINE OD PM 99.6 
216—Postage ee Ee) eee 1,563.49 
217—General ea 694.77 
218—Office supplies ............ 478.87 
?1S—Addressing and address ’ 
rE Oy eae 5.70 
220 Professional services .... 600.00 
221—Bank charges ............ 61.90 
222 Depreciation on furniture 
5 MED | oo ccivennses 274.41 
223—General office expense. 624.91 
CREDIT—30% to Guide.. ose: 2 


4,831.48 
100.00 


$ 1,500.00 
2,500.00 
4,000.00 


150.00 
150.00 
150.00 
1,000.00 
1,500.00 
500.00 
1,500.00 


~- 
4,950.00 


4,583.33 
100.00 
3,400.00 


1,500.00 
200.00 


1,700.00 
100.00 
11,583.33 


21,500.00 
3,000.00 


B 
3 


Sess S22 S2e2e2' 


ss £22222 


seee 


24/08 


$ 242.36 
437.88 
195.52 


100.00 
200.00 
16.45 
47.49 
150.00 
386.06 


150.00 
150.00 
150.00 


822.82 
437.93 


313.66 


$28.83 
256.88 
1,720.50 


248.15 
—0- 
1,374.64 


1,500.00 
32.78 


689.00 


80.00 
699.01 


4,983.50 


74.30 
100.00 
11.90 


3:81.70 





TOTAL EXPENSES..... $41,191.56 $46,613.33 $ 5,421.77 
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STATEMENT OF INCOME AND EXPENSES—GUIDE 
American Society of Heating and Ventilating Engineers 
New York, Y 


‘or the Period from January 1, 1943 to October 31, 1945 
INCOME - 
Guide copy sales .. nt $22,672.48 
EXPENSES 
+ COST OF 1943 GUIDE 
~ sales promotion ....... $ 2,640.01 
Tne MIME occccccceccccgecs osvese 411.92 “s 
DR: cictuedaveseseis = 3,622.06 $6,673.99 
APPORTIONABLE EXPENSES ......... ’ 8,683 41 
CHAPTER MEETING ALLOWANCES. 845.78 
SPECIAL APPROPRIATION TO 
IE ba vades Jk be UaNSaetes 5,000.00 21,203.18 


NET INCOME FROM GUIDE ........ $ 1,469.30 
BUDGET COMPARISON—GUIDE 
American Society of Heating and Ventilating Engineers 
New York, N. 
For the Period from January 1, 1943 to October 31, 1943 
Budget Increases 
Actual Provision Decreases 
CURRENT OPERATIONS 
INCOME 





326—A pportionable expenses 

327—Chapter meeting allowances "845.78 900.00 
Special appropriation to 

a ee ae ¥ 


301—Guide copy sales 22,672.48 $20,500.00 $ 2,172.48 
EXPENSES 

FINAL COST OF 1943 GUIDE 

320—Copy sales promotion ...... $ 2,640.01 $ 2,500.00$ 140.01 

SR 26 web cccesannce j 411,92 350.00 61.92 

322—Distribution ..... Pperr 3,622.06 1,500.00 2,122.06 

TOTAL . $ 6,673.99 $ 4,350.00 $ 2,323.99 

8,683.41 10,320.00 1,636 59 

54 


5,000.00 0 


5,000.00 
TOTAL EXPENSES ..... $2 r1, 203. 18 $20,570.00 $ 633.18 








NET INCOME FROM GUIDE $ 1, 469. 30 $ 70.00 $ 1, 539 30 


—_—_— ———_ 


DE ot ae OPERATIONS 
INCOME 


300—Guide advertising ..........$ -®& $23,000.00 $23,000.00 











EXPENSES 


PRODUCTION AND DISTRIBUTION 

I yo in ns Ove peeéanahieee $ ae 11 $ 4,000.00 $ 1,438.89 
306—Printing and binding , 14,000.00 14,000.00 
307—Engraving and artwork a 450.00 450.00 
308—Editorial salaries saints 1,866.04 2,200.00 333.96 
309-—Distribution to members... —O- 2,000.00 2,000.00 
ADVERTISING SALES PRO- 

MOTION 

315—Salaries and commissions.. 2,750.00 3,600.00 850.00 
316—Traveling .......... «een 806.57 1,200.00 393.43 


EDITORIAL 
325—Guide committee expenses. . 332.36 350.00 17.64 


TOTAL EXPENSES.... $8 316.08 08 $27, 800. 00 $19, 483 92 


L. T. Avery, Cleveland, Ohio, Chairman of the Constitu- 
tion and By-Laws Committee, was called upon to present 
the proposed amendments to the Regulations Governing the 
Committee on Research. 


Amendments to the 
Regulations Governing the Committee on Research 


of the 
American Society of Heating and Ventilating Engineers 


These amendments are submitted in accordance with the 
terms of Article B-1, Section 10. 


ARTICLE I—Function 

Section 1. The function of the Committee on Research is the 
determination and dissemination of knowledge pertaining to the 
arts and sciences of heating, ventilating and air conditioning, and 
the equipment and apparatus utilized by the profession. 

Section 2. The purposes of the Committee on Research are: 
(a) to collect, tabulate, co-ordinate and determine by laboratory 
research, data pertaining to the arts and sciences of heating, 
ventilating and air conditioning; (b) to establish and maintain 
a Research Laboratory, and to make arrangements for coopera- 
tive research work with universities, colleges and other appro- 
priate organizations. 

ARTICLE ll—Organization 

Section 4. Research Finance Committee—The Chairman of the 
Committee on Research shall appoint for the ensuing year a 
Research Finance Committee of five (5) members of the Society 
and shall designate the Chairman. The Director of Research 
shall be an ex-officio member of this Committee. 

Section 5. Director of Research—There shall be a Director of 
Research appointed by the Committee on Research subject to 
approval by the Council. 

Section 7. Technical Advisory Committees—The Chairman of 
the Committee on Research shall appoint such Technical Ad- 
visory Committees and pep meen a Chairman of each, as may 
be deemed advisable, to act in an advisory capacity to the Com- 
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mittee on Research and the Director of Research for specific 
projects under consideration. At least one (1) member of each 
Technical Advisory Committee shall be a member of the Com- 
mittee on Research. In addition the Director of Research and 
the Chairman of the Committee on Research shall be ex-officio 
members of all Technical Advisory Committees. 


ARTICLE Ill—Duties of Officers 


Section 1. Chairman—The Chairman of the Committee on Re- 
search shall. preside at all meetings of the Committee and of the 
Research Executive Committee. He shall be an ex-officio member 
of the Council. He shall approve and sign all contracts made on 
behalf of the Committee on Research which, under the Constitu- 
tion and By-Laws of the Society, require the signatures of the 
President and Secretary of the Society before becoming operative. 

Section 2. Vice-Chairman—tIn the event that the Chairman of 
the Committee on Research is unavailable, the Vice-Chairman 
shall possess all the powers and perform all the duties of the 
Chairman. 


Section $. Director of Research—The Director of Research 
shall be responsible to the Committee on Research. He shall 
supervise all laboratory activities of the Society and shall have 
general charge of all research activities including the making of 
contracts for the rental or purchase of equipment or materials. 
He shall, under the authority of the Committee, select and engage. 
when necessary, a supervisor of the Research Laboratory and 
such research assistants and other personnel as may be required. 

The Director of Research shall, subject to the approval of the 
Research Executive Committee, determine the order in which the 
subjects shall be investigated by the Research Laboratory. 

The Director of Research shall prepare for the Research Ex- 
ecutive Committee a budget of estimated income and expenditures 
of the Committee on Research for the next fiscal year. 

All bills against Research which are covered by the budget 
shall, before being presented to the Secretary of the Society for 
payment, be approved by the Director of Research. 

Section 4. Technical Adviser—The Technical Adviser shall be 
the consultant and adviser to the Committee on Research and the 
Director of Research on such matters as may be submitted to 
him by the Chairman of the Committee or the Director. 
ARTICLE IV—Duties of Committees 

Section 1. Committee on Research—The Committee shall estab- 
lish and maintain a research laboratory, at a location and under 
conditions to be approved by the Council of the Society. 

The Committee shall, subject to the approval of the Council, 
select and engage a Director of Research, and fix his compensa- 
tion. The Committee shall establish a research program; shall 
approve a budget which shall govern expenditures for the fiscal 
year and shall approve all cooperative agreements. 

Section 2. Research Executive Committee. 

(b) The Research Executive Committee shall before November 
first of each year adopt a budget of estimated income and ex- 
penditures of the Committee on Research for the next fiscal year. 
Any proposed expenditure of Research funds outside of the ap- 
proved budget shall be approved by the Executive Committee or, 
by delegation, by the Chairman of the Committee on Research, 
before the expenditure is made. 

(ec) The Research Executive Committee shall approve the com- 
pensation of all employees of the Committee on Research. 

Section $8. Research Finance Committee—The Research Fi- 
nance Committee shall with the cooperation of the Director of 
Research solicit the contribution of funds for the maintenance of 
Research activities. The Chairman shall report on the progress 
of the work at frequent intervals to the Chairman of the Com- 
mittee on Research. 

Section 4. Technical Advisory Commtttees—Technical Advisory 
Committees shall act in an advisory capacity to the Committee 
on Research and the Director of Research on all subjects referred 
to them. All Technical Advisory Committees shall be governed 
by the “Rules for Technical Advisory Committees” (Appendix 
Al). 

ARTICLE V—Government 

Section 5. Cooperative Agreements-—At the discretion of the 
Committee on Research cooperative agreements may be entered 
irito with universities, colleges or other appropriate organizations, 
for the investigation of any specific subjects on the research pro- 
gram. When such a cooperative agreement is to be consum- 
mated, the Research Executive Committee shall prepare a con- 
tract, stating the terms agreed upon. This contract shall be 
signed by the authorized representative of the college, university 
or organization, by the Chairman of the Committee on Research 
on behalf of the Committee, and by the President and Secretary 
of the Society, as required by Article B-VI, Sections 1 and 5 of 
the By-Laws of the Society. 

Section 6. Headings of Papers—aAll papers, findings or reports 
resulting from the work of the Committee on Research shall, whey 
published by the Society, be headed as follows: 

(a) No change. 

(b) No change. 

(ce) If the paper, finding, or report is the result of work at 
the Society's. Research Laboratory, when located elsewhere 
than in (a) the following statement shall be used: “This paper 
is the result of research carried out by the AMERICAN Society 
oF HEATING AND VENTILATING ENGINEERS at its Research Lab- 
oratory located at (address).” 

Section 7. Payment of Bills—(a) All bills against Research ac- 
tivities shall be approved by the Director of Research, and he 
shall present approved bills to the Secretary of the Society. The 
Secretary shall check and, if correct, pay all items when covered 
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by the budget, or emergency expenditures approved fn writin. », 
the Chairman of the Committee on Research. A summar, o¢ 
these accounts shall be made at least every month on a (rr, 
approved by the Council. The Treasurer of the Society - ,q)) 
issue a check against the Research Fund, payable to the A. ep). 
CAN Socrety oF HEATING AND VENTILATING ENGINEERS, Wich 
check shall be deposited in the Secretary's special account. 1), 
Secretary shall draw against this amount in settlement o° 4) 
approved expenditures. 
ARTICLE VIil—Technical Advisory Committees 

Section 1. The Rules for Technical Advisory Committees ma 
be amended at any regular meeting of the Committee on Rese» ro} 
by a two-thirds vote of the members present, provided tha: on, 
such amendment shall have been submitted in writing to cach 
member of the Committee on Research at least two weeks before 
the meeting at which action is to be taken. Any such amend. 
ment shall become effective immediately upon its adoption }, 
the Committee on Research and shall be published in the nex: 
issue of the JOURNAL. 


Appendix Al 


Rules for 
Technical Advisory Committees* 


I. Organization of Committee 

(1) Creation: The Chairman of the Committee on Researc 
shall appoint such Technical Advisory Committees and designa:; 
a Chairman of each, as may be deemed advisable, to act in ar 
advisory capacity to the Committee on Research and to the 
Director of Research for specific projects which are authorized 

(2) Scope: The Chairman of the Committee on Research sha! 
furnish a brief statement covering the scope of activity for each 
Technical Advisory Committee at the time of appointment. 

(3) Membership: The Chairman of each Technical Advisor) 
Committee shall be a member of the Society and at least one 
member of the committee shall be a member of the Committee o 
Research. The Chairman of the Committee on Research ani 
the Director of Research shall be ex-officio members of all Tect 
nical Advisory Committees. 

Additional members may be appointed to an Advisory Com- 
mittee at any time by the Chairman of the Committee on Re- 
search. The committee personnel shall be selected so that a 
majority are members of the Society. 

The term of office of members of all appointed committees 
shall end at the close of each Annual Meeting and any member 
shall be eligible for re-appointment. 

(4) Sub-Committees: The Advisory Committee shall decid 
what sub-committees shall be established and shall define the 
duties of each. Sub-committees shall work only upon such prob- 
lems as are assigned to them or are authorized by the Advisory 
Committee. 


Il. Officers and Meetings 

(1) Officers: The Chairman of each Technical Advisory Com 
mittee may appoint a Vice-Chairman and Secretary. 

The Chairman, or in his absence the Vice-Chairman or desig- 
nated member, shall preside at all meetings of the committee and 
shall be an ex-officio member of all sub-committees. 

Minutes shall be kept of all committee meetings and copies 
shall be sent to the Chairman of the Committee on Research, the 
Director of Research and the Secretary of the Society. 

(2) Meetings: Regular meetings of the committee should be 
held during the Annual and Semi-Annual meetings of the Society 
or special meetings may be called by the Chairman. 

The meetings of any technical Advisory Committee shal! be 
open only to the members of that Committee and to such visitors 
as may be approved by the Chairman. 

A quorum for the transaction of business shall consist of a 
majority of the committee membership. 

The date and place of all committee meetings shall be de- 
termined by the Chairman and written notices of all meetings 
shall be mailed to the members of the committee at least two 
weeks in advance of the meeting. 

The Chairman of the Advisory Committee shall be notified in 
advance of all meetings of sub-committees and shall receive 
copies of minutes of these meetings. 


III, Cooperation with Other Organizations 

(1) Method of Initiating Cooperation: An Advisory Committee 
desiring to cooperate with representatives of other organizations 
or desiring to invite the cooperation of other organizations in the 
work being done, shall address a recommendation to that effect 
to the Research Executive Committee and, if approval is given 
negotiations to the desired end shall be conducted by the Chair- 
man of the Committee on Research. 


IV. Expenses 


(1) Current Expenses: Expenses for postage incurred in con- 
nection with the business of committees shall be refunded by the 
Society on presentation of vouchers approved by the Chairman 

(2) Stationery: Correspondence relating to the business of 
committees shall be conducted on official stationery of the Society 
which will be furnished upon request. 

(3) Extraordinary Expenses: Items of expense other than 
postage will not be assumed by the Society, unless such expendi- 
tures were incurred in pursuance of previous authorization by the 





*Adopted by Committee on Research, January 30, 1944. 
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smmittee un Research and within the limits specifically fixed 

nar: of By the Committee on Research. 

= form (4) Special Funds: Advisory Committees may be authorized 

Y shall y the Executive Committee to solicit contributions to 
Aver: 9B, earmarked for research on specific projects approved by the 

 Wilch Bommittee on Research. All funds thus collected shall be trans- 

t. The Bhted to the Secretary of the Society and deposited in the Re- 
°° all Buarch Fund subject to disbursement only on voucher approved 

py the Director of Research. 
(5) Salaries and Fees: Committees are not authorized to pay 
es or professional fees in any form to any of their officers 























es may i 
esearch r members. 
lat any . Directions for Conduct of Work 
© each fF (3) The Committee shall first review all previous work done 
“ fore pn the subject assigned to them for study and prepare a biblio- 
Mend. 

phy. 
ion by (2) It shall outline a comprehensive program of research and 
® next BB.aicate fields in which most productive work should be done. 


(3) It shall select research most suitable for Advisory Com- 
mittee activity and decide what phases of the program require 
aboratory investigation. 

(4) It may consult the Technical Advisor to the Committee on 
ssearch for advice concerning any phase of its projected or ap- 
proved research program. 

(5) The Committee shall survey available laboratory facili- 
jes and recommend to the chairman of the Committee on Re- 
p those places which are best equipped with apparatus and 
searc! yersonnel to undertake the desired research. 

(6) The Committee shall, with the cooperation of the Director 







lznate 
in an [of Research, prepare a statement of the scope of the investiga- 
© the Mtion and this, together with an outline of the method of procedure 
rized o be followed and an estimate of the cost of the work, shall! be 
shall Miransmitted to the Chairman of the Committee on Research for 
each [Japproval. 

(7) When a project has been approved, the Chairman of the 
‘isory echnical Advisory Committee shall share with the Chairman of 
t one [tne Committee on Research and the Director of Research the re- 
ee on [sponsibility for supervision of the work. . 


(8) Laboratory investigations may be conducted: 


and 

Tech- (a) At the Society's Laboratory with general funds appro- 
priated by the Committee on Research or earmarked 

Com- funds sp-cifically collected for particular projects. 

R (b) Through a Cooperative Agreement with an institution 

s approved by the Committee on Research with gen- 

at a eral funds appropriated by the Committee on Re- 
search cr earmarked funds specifically collected for 

ttees particular projects. 

nber (9) All sponsored or supervised research planned by an Ad- 


visory Committee must be designed to develop fundamental prin- 
wide ffciples and/or test methods and, in the publication of the results 
the by the Society or with the approval of the Society, no specific 
rob- commercial product shall be identified. 
sory (10) An Advisory Committee is not empowered to draft 
Society codes but it may draft regulations for a testing procedure 
for Committee use. 

(11) During the progress of any investigation the Advisory 
om- committee Chairman shall assist the Chairman of the Committee 

on Research in disserhinating through the headquarters office of 
sig- Bithe Society, proper publicity regarding the projects. 
and (12) Each Advisory Committee shall review each year those 
: sections of The Guide which pertain to its scope of activity and 
png submit its recommendations in writing to the Guide Publication 
the Committee. 

(13) Each Advisory Committee shall submit an annual report 
be in writing to the Chairman of the Committee on Research, not 
ety later than December first of each year, covering the work of the 
he committee during the year with recommendations. for future 
es activity. 

VL. Submittal of Research Papers 
a (1) When Laboratory work has been completed and a report 
prepared covering the work or any other report is completed 
le- covering a phase of the Committee's activities, a copy of the 
gs manuscript, together with a ballot blank, shall be sent to each 
vO member of the Advisory Committee not less than 60 days prior 
to publication or meeting presentation date, whichever is the 


earlier. 
ve (2) Committee members shall be requested to review the 
= or report and return a ballot to the Chairman within 10 
ys. 


(3) Within a period of 10 days the Chairman of the Advisory 
pe Committee may obtain necessary revisions to the manuscript 
8 based on the comments received from Committee members and 
° resubmit the manuscript for final Committee approval. 

t (4) If two-thirds of the voting Committee members approve 
‘ the paper it shall be recommended to the Director of Research 
/ and Chairman of the Committee on Research for publication. 
(5) Manuscripts approved for publication by the Chairman 
of the Committee on Research shall be transmitted to the Secre- 
: tary of the Society not less than 30 days prior to publication and 
‘ submitted in the form outlined in SUGGESTIONS FOR AUTHORS 
adopted by the Society. 

(6) Research papers are subject to final approval for publi- 

cation as per Article R-XII of the RULES of the Society. 


VI Reproduction of Research Data 


It is the intention of the Committee on Research that all re- 
ports covering investigations at the Research Laboratory and in 
cooperative institutions receive the widest dissemination possible. 
However, in the interests of everyone concerned it is important 
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that these research data be used in proper form so that the facts 
may not be distorted. It is for this reason that these rules have 
been prepared covering the reproduction of Society research data 
Publications : , 

(1) Any publication wishing to reprint a research report in 
part or in full must first obtain permission from the Society in 
writing. After permission is obtained, the materia] to be repro- 
duced must be submitted for final approval to the Secretary of 
the Society at least 19 days in advance of publication and must 
contain the authorized credit reference to the authors and the 
Society. 
Reprints 

(2) Reprints of any research report may be obtained by ap- 
plication to the Society within a reasonable time after publication 
and upon payment of charges established by the Council, for 
distribution in such form by any individual, company or trade 
association. 
Hance books, Textbooks or Company Manuals or Promotional Trade 

Literature 

(3) Data, charts, or quoted text, including discussion of same, 
from any research report; or any data, charts, or quoted text 
included in the Guide which has been prepared from any research 
report; may be reprinted in any handbook, text book or company 


or trade association engineering manual or promotional trade 
literature with the authorized credit reference to the original 
source of publication, after permission for such reproduction is 
obtained from the Society in writing. 

Advertisement 


(4) The use of any data, charts, or quoted text from any re- 
search report or the Guide for display advertising purposes in 
any magazine or other paid advertisement cannot be permitted 

W. L. Fleisher, New York, N. Y., in discussing the pro- 
posed amendments stated that in order to keep a contact 
between the Committee on Research and the Council, the 
Society adopted an amendment several years ago making 
the Chairman of the Committee on Research Ex-Officio, a 
member of the Council. He mentioned that whereas it had 
been unheard of that the Committee on Research and the 
Council’ should be interlocking, there were now 6 Council 
members on the Committee on Research. The Society should 
have enough capable members, he said, to fill the positions 
on both the Committee on Research and the Council without 
need for duplication. In his opinion it was the intent of the 
Society that the only representative on the Council from 
the Committee on Research should be its chairman. In order 
to maintain independence of the Committee on Research he 
suggested an amendment to the By-Laws somewhat as fol- 
lows: 

No member shall be eligible to run for two elective offices at 
any one election. 

President Blankin stated that the change proposed by Mr. 
Fleisher would necessitate a change in the By-Laws. 

Mr. Avery said that the change proposed by Mr. Fleisher 
would prevent a member from running for office while hold- 
ing another office. Careful consideration should, therefore, 
be given to all possible effects of the proposed change. It 
seemed possible, however, to obtain an informal opinion 
from the members present at this meeting. 

Mr. Fleisher suggested that with such a large attendance 
it would be a good time to bring the matter to the Society’s 
attention and he stated that an expression from those who 
had served on both the Council and the Committee on Re- 
search would be desirable. 

President Blankin stated that, as Mr. Avery had indi- 
cated, the amendments to the Regulations Governing the 
Committee on Research were recommended for adoption by 
unanimous action of the Committee on Research. 

On motion by L. T. Avery, seconded by W. A. Russell, it 
was 

VOTED that the amendments to the Regulations Gov- 

erning the Committee on Research be approved. 

On motion by W. L. Fleisher, seconded by F. W. Legler, 
Minneapolis, it was 

VOTED that the Committee on Constitution and By-Laws 

consider necessary changes in the Constitution and By- 

Laws and Rules of the Society which would prevent 

duplication of members on the Council and the Committee 

on Research. 

President Blankin turned the meeting over to First Vice- 
Pres. S. H. Downs, Kalamazoo, Mich., who called upon John 
Howatt, Chicago, Ill., to read the paper, Fifty Years in 
Heating and Ventilating, by S. R. Lewis (published in Janu- 
ary 1944, Journal Section, Heating, Piping & Air Condi- 
tioning). 

Vice-President Downs then presented Lieut.-Comdr. F. C. 
Houghten, who gave an abstract of his paper, Progress in 
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W. H. Driscoll 
Syracuse, N. Y. 


the Development of Standards for Comfort Air Condition- 
ing (published in this issue, see p. 170). 
Panel Discussion 

Vice-President Downs then called upon Dr. B. M. Woods, 
Berkeley, Calif., to conduct the Panel Discussion on the sub- 
ject of Future Trends of Heating, Ventilating and Air Con- 
ditioning. 

Chairman Woods called the roll of panel members as 
follows: D. M. DeBard, War Production Board, Washing- 
ton, D. C.; W. H. Driscoll, Syracuse, N. Y.; L. T. Mart, 
Kansas City, Mo.; Comdr. T. H. Urdahl, Washington, D. C.; 
and C. E. Lewis, Rochester, N. Y. 

Chairman Woods presented the plan which was to have 
a member of the panel introduce each of the subjects, ven- 
tilation, heating, cooling and physiological effects. He stated 
that a fifth item, war conditions and conservation would be 
discussed separately. 

Ventilation : 

Mr. Driscoll traced the history of ventilation and pointed 
out that for 100 years it was believed that CO. was the 
poisonous element in air. This error was originally pre- 
sented in Lavoisier’s Theory in the year 1775. In 1853, or 
thereabouts, Pettenkofer stated that CO, was not a poison- 
ous element of the air, but that it was the best index to the 
poison that might be present in the atmosphere. Emphasis 
was placed on quantity of air rather than on quality and 
the objective of ventilation for a long period was to obtain 
an inside air condition equivalent to that found outside. 
Little attention was paid to any items besides quantity of 
air until the New York State Commission on Ventilation 
presented its 1923 report. Mr. Driscoll then referred to 
the ASHVE meeting in Buffalo, N. Y., in 1925, at which 
Dr. C.-E. A. Winslow presented the conclusions of the Com- 
mission and took part in the discussion which followed. The 
Commission’s report served to point out some fallacies that 
existed in ventilation practice at the time. In the early 
years of the Society it had a Committee on Compulsory 
Ventilation which had the objective of influencing the legis- 
latures of states in the preparation of statutes specifying 
definite quantities of air for ventilation. The advent of air 
conditioning removed the emphasis from air quantity and 
focused it on quality and lead to the observation that, ex- 
cepting for removal of odor, quantity of air could almost 
be ignored because under ordinary conditions of human occu- 
pancy, no amount of carbon dioxide or toxic material would 
accumulate to the extent that it would be dangerous to 
human health. 

Mr. Lewis stated that.in the post war period with new 
types of building construction as well as with fully enclosed 
spaces, the problems of ventilation would be greater than 
ever before. 


C. E. Lewis 
Rochester, N. Y. 


L. T. Mart 
Kansas City, Mo. 
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B. M. Woods 
Berkeley, Calif. 


T. H. Urdahl 
Washington, D. 


Chairman Woods asked whether ventilation in the 
portation industry was making satisfactory progress. 

Mr. Driscoll stated that transportation air condit 
had progressed so that no one would want to be with 
in railroad cars, airplanes, and buses. 

Mr. Lewis stated that there was room for great impr 
ment in air conditioning of airplanes. A lot of attention 
being paid also to air conditioning in the bus transportat 
field. 

Mr. Driscoll recalled that at high altitudes the questio; 
of quality of air was not in question, but that quantity was 
Chairman Woods asked what the ventilation situation \ 

in the present home. 

Mr. Fleisher stated that the most active problem, : 
one which is farther from being solved than any other, i; 
that of home ventilation. Cleaning has been the paramount 
issue in homes, but the subject of proper humidification js 
far from settled. He mentioned that Dr. E. E. DuBois 
Cornell Medical College, New York, N. Y., and Prof. C. P 
Yaglou, Cambridge, Mass., had come to the conclusion that 
humidity in the home was not essential because it did not 
produce any physiological changes in the occupants. 

Mr. Fleisher believed, however, that the discomfort result 
ing from humidity below 25 or 28 per cent was a good 
measure of the physiological and sensatory reactions of th 
individual. 

Mr. Driscoll remarked that much fuel would be saved 
today if people were not fresh air fiends who needed to have 
the bedrooms down to zero, with windows wide open no mat 
ter what the outside temperature might be. He stated that 
infiltration is quite sufficient to maintain proper quality con- 
ditions in the home. He further stated that infiltratio 
especially on the windward side of a house, might readily 
supply all ventilation necessary to bedrooms. 

Mr. Howatt emphasized the importance of approaching 
fuel conservation from all angles and paying attention t 
every item which might be effective in saving heat. 


Heating 
Chairman Woods asked Mr. Lewis to develop the subject 
of heating. 


Mr. Lewis stated that great interest is centered today ir 
the small home which according to census figures of 1920 
1930 and 1940, has fewer occupants today, per home, than 
formerly. In 1920 there were 5.2 occupants, per home, 
whereas in the last census this figure had decreased to 3.8 
There has been a decrease in size of homes, as well as a de- 
crease in occupancy. He mentioned the estimate of 1,200,000 
homes to be built, per year, during the first five years after 
the war. It was assumed that 60 per cent of these new 
homes were going to be of four or five rooms, at a value of 
$4000 and that 35 per cent would be in the group having 
a value of $5000 to $10,000, which would provide six or 
seven rooms. Only 5 per cent, it is assumed, would have a 
valuation in excess of $10,000. Insulation, storm sash, and 
weatherstripping would be insisted upon by owners of new 
homes. Heating plants for homes would require Btu ovt- 
puts of only 30,000 to 50,000 per five-room home, or 40,000 
to 70,000 for six- and seven-room homes. The trend toward 
smaller sizes of heating units makes it necessary for the 
manufacturers of heating equipment to develop appliznces 
having the required low capacities. He suggested that the 
heating plant for the new home should be fully automatic 
and have efficiencies reaching 70 to 85 per cent. Automatic 
equipment, which had been largely gas- or oil-fired, needed 
to be developed considerably to make coal a more acceptable 
fuel. He also stated that from an investigation made it 
was his opinion that there would be no problem in securing 
sufficient oil fuel for home heating after the war. 

R. K. Thulman, Washington, D. C., expressed the opinion 
that 95 per cent of the houses to be built after the war 
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‘| would — heating plants having a capacity not in ex- he has found that in present insulated homes it is more 

g cess of 50,000 Btu per hour. He t ought that Mr. Lewis common to experience complaints of excess humidity. 
had made a mistake in saying that oil was the number R. A. Wasson, New York, N. Y., made the comment that 
one fuel. excess humidity could be reduced by an increase of ventila- 

Mr. Lewis stated that the total distribution of automati- tion. . 
cally fired equipment was divided as follows: 2,600,000 oil- W. F. Ryan, Salina, Kans., remarked that in the solution 
fired ; 1,038,000 gas-fired; and 850,000 stokers. He also re- to the excess humidity problem in forced air installations 
&. marked that there were 26,000,000 wood-heated homes. was to take in an increasing quantity of fresh air. 

q Mr. Thulman offered a correction by stating that there Mr. Lewis, in referring to a remark made by Mr. Gur- 
were 35,000,000 wood-heated homes. A further suggestion ney, stated that the tendency toward small families actually 
hy Mr. Thulman was that instead of attaching a domestic did exist and that any change in this tendency would not 
hot water heater to the heating system it would be possible be effective until about 20 years after the war. It was, 
in future homes, which will have a small heat loss, to build a therefore, his opinion that the trend in size of homes to be 
good hot water heater and then attach the heating system er mies would be downward during the next 5 to 10- 
eit. year period. 

F. W. Legler, Minneapolis, Mina. remarked that he had Cooling 
ar xperienc ifficulty with well insulated, weatherstripped ha} ‘ , 
: homes in the Northwest, where there was an eneeen of hing rage Woods then called upon L. T. Mart, Kansas 
oni humidity, particularly in those having gas-fired heating City, Mo., to introduce the subject of cooling. 
at | plants. He estimated that in the future 5 to 7 per cent of Mr. Mart reviewed some of the steps in the development 
the cost of a home would be available for purpose of a of cooling towers. 
ii heating plant. _ Chairman Woods asked the members of the panel whether 
“~~ E. H. Lloyd, Washington, D. C., stated that in his ex- i” the home of the future the so-called package unit might 
atic riences with several hundred gas-fired installations in "®Ce'Ve more favor than the central unit for room cooling. 
Washington homes, he found that over-humidification oc- Mr. Lewis expressed the belief that the individual room- 
atic curred in well-insulated homes because of moisture pro- cooling units would present opportunities, particularly if 
ces duced in cooking, etc., and that it was not due to the use they could be reduced in size, made foolproof in operation, 
ws of gas-fired heating appliances. He believed it would be and attractive in cost. 
necessary to educate people to use vapor barriers and to Chairman Woods asked T. H. Urdahl to discuss the pos- 
a reduce the amount of humidity produced within smaller sibility that in the future the reaction of the individual 
or, homes. would be given more consideration than heretofore in de- 
lount E. Holt Gurney, Toronto, Canada, remarked that he had ‘igning the equipment for keeping him comfortable. 
on is changed his mind regarding the percentage of post war Commander Urdahl pointed out that the time has come 
Bois homes which would be small and felt that there was a pos- When many things, including heating systems, must be 
Cp sibility that homes of four or five rooms were going to be analyzed in a different light than heretofore and that greater 
that too small for the average size family. attention must be paid to the requirements of the individual. 
1 not F. E. Giesecke, College Station, Tex., stated that in the While the human being seems to be able to perform all 
gas-heated homes mentioned by Mr. Legler the humidity ™anner of tasks under extremely adverse conditions and in 
sult. could not have been caused by the gas appliances if they extreme temperatures it is, nevertheless, true that efficiency 
good were vented. cannot be obtained under extreme conditions and that, con- 
F the T. D. Stafford, Grand Rapids, Mich., mentioned two in- sequently, in the future environmental conditions should be 
stallations in which the humidifiers had never been used considered in order to enable the individual to operate with 
aved ree anno on | = never oa oP pe 9 a great efficiency. 
one omes were insulated and were supplied with a double layer j y 3 ; 
om of vapor seal paper on the inside of the insulation. Ade- anak Walken — the agony | be oo qe pow: 

that quate humidity was provided by the normal cooking and ‘ ee 

= washing operations within the home. and fuel conservation. 

tion. Mr. Miller, Columbus, Ohio, stated that whereas com- Mr. DeBard called attention to the need for cooperation in 
idily plaints of insufficient humidity were common ten years ago, conserving fuel in industrial plants. He suggested, (1) 
hing 
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py left to right around table): John Howatt, F. B. Rowley, H. M. Hart, G. L. Larson, W. T. Jones, Thornton Lewis, H. P. Gant, 

- - H. Carrier, W. H. Driscoll, C. V. Haynes, E. Holt Gurney, J. F. McIntire, W. L. Fleisher, E. O. Eastwood, S. E. Dibble, F. E. 

Giesecke. 
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that attention be paid to improvement of over-all efficiency 
and operation of heating plants, (2) reduction of air supply 
to the minimum requirement by health limitations, and (3) 
utilization of exhaust steam from process work for heat- 
ing purposes wherever possible. He cited a number of in- 
stallations in which savings had been made by improvement 
in operation, by a reduction of the quantity of air ex- 
hausted and by recovery of heat from industrial processes. 
He mentioned that it was the intention of the Government 
to make a critical examination of a number of the 1700 
Government-owned defense plants in order to determine 
whether fuel savings could be made. In each plant ex- 
amined the following items would be listed: (1) average 
quantity and temperature of air exhausted per minute from 
October 1 to April 1; (2) average quantity and temperature 
of air per minute introduced into the plant from October 1 
to April 1; (3) quantity of exhaust steam discharged to the 
atmosphere; (4) square feet of floor space and temperature 
maintained; and (5) the disposition of the condensate. 


Mr. DeBard appealed to the members of the Society to 
submit recommendations and suggestions for ways and 
means of saving fuel and gave his assurance that the Con- 
servation Division of WPB will be pleased to have the 
assistance of the Society in any efforts that might be made. 


Chairman Woods expressed his thanks to the members of 
the panel and to those who aided in the discussion. He 
then turned the meeting back to Vice-President Downs, who 
expressed his appreciation to John Howatt, who presented 
the paper by S. R. Lewis, and to Commander Houghten for 
his presentation. 


Third Session—Tuesday, February 1, 9:30 A. M. 


The third session was called to order at 9:30 a. m. by 
President Blankin in the Georgian Room, and Second Vice- 
Pres. C.-E. A. Winslow, New Haven, Conn., then took the 


chair. 


F. E. Giesecke, College Station, Tex., presented an ab- 
stract of his paper, A Study of Intermittent Heating of 
Churches (published in December 1943, Journal Section, 
Heating, Piping & Air Conditioning). 


E. K. Campbell, Kansas City, Mo. (Written): Dr. 
Giesecke’s continued interest in the matter of the inter- 
mittent heating load for churches and other intermittently 
heated buildings has been of much comfort to me in view 
of the fact that through a number of years I have been 
unable to interest the Society in that particular subject. I 
hope the two presentations he has made will increase the 
interest and bring a realization that the Society is over- 
looking the lack of knowledge in this particular field, and 
the consequent large number of poorly heated churches and 
other buildings which are not heated continuously. 

Our Societv is very proud of its original research, the 
original studies of problems where information was lack- 
ing, and the results we have been able to show. Here is 
another opportunity. 

Many years ago, in designing church heating systems, I 
realized that this was a vital problem. There were neither 
the equipment, the time nor the mathematical facilities to 
go into this problem scientifically. We did reach the con- 
clusion after much study that the heat absorbed by the cold 
material was the determining factor, and that any calcula- 
tion must be based on the maximum, combined heat flow into 
the cold material and out of the building in the normal 
manner. We recognized that there would be a changing 
ratio and that at some point in the heating-up period, there 
would be a maximum combined figure that would deter- 
mine the minimum capacity of the heating plant required to 
satisfactorily heat a cold building in a given length of time. 
As Dr. Giesecke has pointed out, the load depends not on 
the entire amount of heat absorbed by the cold material in 
the heating-up process, but on the maximum amount ab- 
sorbed and transmitted at any one time within that period. 

If at that time the heating plant has the capacity to 
supply all of the heat which is being absorbed by the cold 
material plus all the heat which is being transmitted to the 
outside in the normal way, and then some additional capac- 
ity, the heating-up curve will continue to rise. If it lacks 
that capacity, it will reach a point where the curve will level 
off and the inside temperature cease to rise. The length of 
time the curve remains flat will be determined by the ex- 
tent of the shortage in capacity. If the capacity is based 
on normal heat loss alone and the weather severe, the curve 
might remain flat for days. If the shortage is not severe 


160 


in proportion to the weather, the flat portion of the curve 
will be short—as the temperature of the material rises an; 
its heat absorption becomes less, there will again be hea; 
available to begin to raise the inside temperature. [his 
additional capacity, to heat the cold material and still ‘ee; 
the inside temperature rising, spells the difference bet \ ce, 
a successful and an unsuccessful plant. 

An analysis of the figures shows, that the maximum 
amount of heat required came about the seventh of the nin 
periods. From then on, the amount of heat absorbe: de. 
creased and the amount of heat transmitted to the outside 
increased, but the total decreased. Equilibrium was being 
approached, but it would take some hours yet to reach 

riod of equilibrium when the normal heat loss of the 
building would be all that would be required from the heat 
ing plant. . 

Another feature of importance is the radiant cooling effec; 
if the surrounding material is not warmed and consequently 
receives radiant heat from the person without radiating 
back. It would, of course, not be possible to heat the air 
without putting some heat into the material, but if the 
air temperature is brought up rapidly, the material wil! be 
heated much more slowly so that this radiant cooling effect 
will prevail. Hence, comfort cannot be established unti! 
the surface temperature of the cold material is raised t 
such a value that its absorption is not so rapid nor » 
great. 

The control of the heat input is also highly important if 
overheating is to be prevented. Sufficient direct radiation 
to meet the maximum heating-up load would cause great 
overheating at all other times. It would seem, therefore, 
that a remote controllable source of heat should be used, 
with 100 per cent recirculation during the heating-up period 
and with ability to bring in, when needed, large volumes of 
outside air for temperature control and ventilation. 

The case considered has rather more than the average 
heat absorption capacity in that the outside brick walls 
were 21 in. thick and the floor was a concrete slab 7.2 in 
thick. The center of the material shows a very slow rise 
in temperature which required long hours of firing before 
equilibrium could be reached. 

Dr. Giesecke’s method of dividing the time into nine 
veriods greatly aids the solution of the problem. I believe 
he has presented and worked out the basis for the in- 
volved and multitudinous calculations necessary to put this 
information in final form from which the maximum heating- 
up load of a cold building can be determined in advance 
This information to be useful must be in such form that it 
is easily applied. 

The percentage of 173 which Dr. Giesecke has arrived 
at compares verv closely to the percentages which we have 
arrived at purely out of our experience. If fireproof in- 
terior construction and many partitions and possibly a con- 
crete roof were added to this particular church, we would 
normally increase the excess capacity of the plant to 100 
per cent. 

Where there is no interior concrete slab and the exterior 
walls are not quite so heavy, we lower the percentage per- 
hans to 50. 

Therefore, all the experience we have had would indi- 
cate that Dr. Giesecke’s method is arriving at a very accu- 
rate practical result, and if the work can be carried on to 
a logical conclusion and the data put in shape for con- 
venient use by those designing church heating systems, the 
Seciety will have rendered another great service. 

As it should not be too expensive to follow up Dr 
Giesecke’s method, I hope very much that the Committee 
on Research will see fit to take up this subject for further 
development at an early date. 


E. G. Smith, College Station, Tex. (Written): This 
paper has made an important contribution to the art of 
intermittent heating because the authors have called atten- 
tion to the fact that during unusually cold periods, the in- 
terior portions of an exterior wall are practically certain 
to be at a temperature somewhere near the temperature of 
the air in the interior of the building itself. This has a 
very direct bearing on the computation of intermittent heat- 
ing loads by the absorbance method described by the writer 
in a previous paper.’ As described in the above paper and 
also more fully in Bulletin No. 62 of the Texas Engineer- 
ing Exveriment Station, the heat requirements for an inter- 
mittently heated building come out too high. It was already 
known that the surface coefficients used were too high for 





‘A Method of Compiling Tables for Intermittent Heating. by 
Elmer G. Smith (ASHVE Journal Section, Heating. Pipine & 
Air Conditioning, June 1942, p. 386). 
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ne transient conditions that exist caving. Oe period of ris- 
‘¢ air temperature. Dr. Giesecke and Mr. Campbell have 
it clear that the steady state load will certainly be 
sgligible and may even be negative. As a result, the 
teady state part of the load can be omitted entirely. This 
es the computation of an intermittent load for a given 
just as simple as the computation of the steady state 
oad for the same wall. The only difference is that a table 
¢ absorbances, instead of a table of conductances, must 
be used. 

Dr. Giesecke has suggested that the writer make ab- 
orbance oe on the church described by him and 
r. Campbell. This will gladly be done as soon as time 
an be found to put the results into readable form. 


W. H. Carrier, Syracuse, N. Y., stated it is customary to 
Allow about 50 per cent excess heating capacity for inter- 
mittently heated or cooled buildings. When the desired opti- 
mum temperature is reached there will remain a 50 per 
nt excess capacity. The heating-up problem can be ap- 
proached in two ways: (1) a certain excess capacity can 
be provided and from it the time required can be deter- 
mined, or (2) the time required can be assumed and the 
needed excess menty can be computed from it. If a 
building is to be heated in two hours the excess capacity re- 
suired may be 100 per cent. If the same building can be 
eated up in 4 or 5 hours the excess capacity required may 
be only 50 per cent. The fuel required may be the same 
in both cases. A similar = occurs in cooling mines 
hich have an infinite wall thickness. The wall is circular 
nstead of flat and is of infinite thickness. In cooling mines 
he original rock temperature may be 140 deg. As no one 
n work in a temperature of 140 deg, air blast is directed 
spon the workers while driving tunnels through the rock. 
The cooling of the rock by the air passing through a tun- 
nel is an application of Dr. Giesecke’s principle, although 
more difficult to determine because of radial flow. In a 
13-in. brick wall the time required for the peak of the heat 
wave to travel through the wall will be 13 or 14 hours. If 
the wall is 6 or 6% in. thick the time required will be re- 
dueed to one-fourth, because the law of squares applies. 
Suppose the walls were of brick and were 12 in. thick and 
an ample heating capacity were provided to hold a 
uniform inside temperature. It would then take over half 
a day to reach a steady state. It would take longer under 
actual conditions because the air temperature could not be 
immediately raised to 70 deg. 


W. A. Danielson, Memphis, Tenn., remarked that when a 
furnace is being heated and is fired correctly a fairly steady 
Btu output is obtained. What becomes of the Btu’s which 
represent the difference between the output of the furnace 
and the heat absorbed by the air? 


L. T. Avery, Cleveland, Ohio, stated that the heating 
problem in churches was a most difficult one. Cold walls 
cause people who sit near them to be uncomfortable and the 
engineer has a difficult time trying to determine how to in- 
crease the temperature of the wall surface. 


H. M. Hart, Chicago, Ill., remarked that he was particu- 
larly interested in observing when the outside wall temper- 
ature reached a point at which the people sitting near to 
them could be comfortable, because wall temperature is im- 
portant in determining comfort in churches. The difficulty 
of heating churches is due not only to intermittent heating, 
but to the use of high ceilings and a large amount of glass 
surface, which is a cause of down draft. Due to the massive 
wall structure it is not unreasonable to start heating of 
churches at least 10 hours before occupancy, and even this 

of time may not be sufficient to obtain the proper 
wall temperature even though the excess heating capacity 
is about 50 per cent. A very expensive heating installation 
would be required to heat a church structure as much as 40 
deg in 2. hours and such a large installaticn would be diffi- 
cult to control after the heating-up period, particularly in 
mild weather. 


R. G. Vanderweil, Waterbury, Conn., pointed out that by 
we of radiant heating it might not be necessary to heat the 
entire wall surface of the structure, but that comfort might 
be obtained by proper distribution of radiant panels. 


Dr. Giesecke, in referring to Dr. Carrier’s remarks stated 
that it was possible to either select the time required for 
the heating period and determine the excess capacity of the 

int or assume the excess capacity and find the time re- 
quired, but that in doing so the wall surface temperature 
must be taken into account. In answer to W. A. Danielson’s 
guestion, he stated that he did not know what became of 
the unaccounted for heat. If the furnace delivers heat at a 
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uniform rate, then air temperatures must be considerably 
higher than have been assumed. 

W. A. Danielson remarked that there probably was con- 
siderable stratification of air such as had been found in 
airplane hangars, with the result that the air temperature 
near the ceiling would be considerably higher than shown, 
and consequently, more heat had been absorbed by the air 
than had been assumed. The higher air temperature near 
the ceiling would also increase the transmitted heat loss in 
that part of the structure. : 

Mr. Campbell stated that in heating buildings having high 
ceilings it is necessary to handle large volumes of air at a 
lower temperature in order to avoid high air temperatures 
at the ceiling. He mentioned one case in which the cubical 
contents were so great in proportion to the heat loss that 
the quantity of air handled was such that a 25 deg tempera- 
ture rise through the furnace was obtained and the air tem- 
perature variation in a height of 90 ft was 12 deg. It is 
the air movement and not the heat capacity of the furnace 
which is important because the output of the furnace is 
adjusted to obtain the heat required. 

Author’s Closure: It will be apparent from the fact that 
when the air temperature has reached 70 deg at the end 
of the 3-hour period, the wall surface temperature is only 
about 51 deg. The mean radiant temperature near the floor 
must be even below 50 deg because the window temperature 
is less than 50 deg. A 50-deg mean radiant temperature 
and a 70-deg air temperature would not produce comfort- 
able conditions in persons normally clothed. As stated by 
Mr. Vanderweil, the use of radiant heating-up to a wain- 
scot height would readily produce a comfortable condition. 
A church in England in which the heating system when 
overated intermittently was so unsatisfactory that the 
church was practically abandoned, was satisfactorily heated 
by adopting continuous operation of the heating system. 


Chairman Winslow then called for the second paper, The 
Resistance to Heat Flow Through Finned Tubing, by W. H. 
Carrier and S. W. Anderson (to be published with discus- 
sion in a later issue of the Journal Section, Heating, Piping 
& Air Conditioning). 

Mr. Anderson presented an abstract of the paper, and 
a discussion followed in which the following took part: H. B. 
Nottage, E. Hartford, Conn., G. L. Tuve, Cleveland, Ohio, 
and William Goodman, La Crosse, Wis. 


Chairman Winslow introduced Professor Tuve who pre- 
sented an abstract of the paper, Control of Air-Streams in 
Large Spaces, by G. L. Tuve and G. B. Priester (published 
in January 1944, Journal Section, Heating, Piping & Air 
Conditioning) . 


C. M. Ashley, Syracuse, N. Y. (Written): Considering 
outlets in the form of orifices, there is a physical reduction 
of the size of the stream, but as a matter of fact almost all 
of the energy available in the form of static pressure ahead 
of the outlet is effective at the discharge. Therefore, I be- 
lieve that the proper procedure for this type of outlet is to 
figure the area from the available static pressure ahead of 
the outlet, or from the total pressure at the outlets, and the 
cfm of air, and otherwise to treat the outlet as a nozzle of 
dimensions smaller than the physical size of the outlet. On 
the other hand, where bars, grilles, or other similar ob- 
structions are introduced into the outlet, the effect is quite 
different because the air stream is discharged substantially 
over the whole face of the outlet and becomes fairly uni- 
form in velocity a few inches or even 1 or 2 inches from 
the outlet. There is, with this type of outlet, an appreci- 
able loss of available energy, and consequent reduction in 
velocity due to the conversion from the area of the individ- 
ual streams to the area of the stream as a whole. 


What actually happens, I helieve, is that the velocity 
through the outlet is considerably higher than that equiva- 
lent to the static pressure behind the outlet, and that a 
certain portion of this is converted into pressure directly 
in front of the outlet. I believe you will find that an ap- 
preciable negative pressure is obtained in the streams in 
front of the outlet and that this pressure is rapidly reduced 
as the streams converge. However, this conversion process 
is carried on with considerably less than 100 per cent effi- 
ciency so that the resulting final velocity is less than that 
equivalent to the static pressure behind the outlet. In prac- 
tice, for an outlet of this sort, I would recommend that the 
discharge area be upon the cubic feet of air per 
minute divided by the measured outlet velocity and that the 
static pressure be determined independently and applied as 
an efficiency factor or coefficient of resistance. Alterna- 
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tively the area of the stream can be measured and the 
velocity calculated. I believe this problem should be ex- 
plored further in your continuing program. 

Authors’ Closure: Very little has been done in investi- 
gating the bar type grilles mentioned by Mr. Ashley, be- 
cause it seemed desirable to use simple type grilles at first. 
The results reported in this paper are concerned mainly with 
that portion of the airstream which is at a distance of 
several diameters from the outlet. 

Mr. Priester then cited several examples to show how 
the data presented in the paper could be used to solve vari- 
ous types of problems involving the maximum velocity or 
the distance at which a given velocity would exist. 

Chairman Winslow made the closing remark that many 
of the difficulties mentioned in the papers presented by Dr. 
Giesecke and Professor Tuve would be non-existent if build- 
ings were heated by radiant heat rather than by convection 
heating. He then thanked the various authors and those 
who took part in the discussions, whereupon the meeting 
adjourned at 12:30 p. m. 


Fourth Session—Tuesday, February 1, 2:00 P. M. 


Vice-Pres. S. H. Downs called the meeting to order at 
2:00 p. m. and presented Prof. F. B. Rowley, who gave an 
abstract of his paper, Discoloration Methods of Rating Air 
Filters, by F. B. Rowley and R. C. Jordan (published in 
September 1943, Journal Section, Heating, Piping & Air 
Conditioning) . 


G. W. Penney, East Pittsburgh, Pa. (Written): I think 
that it is important to look into all means of measuring 
efficiency of air cleaning devices. This paper confirms my 
opinion that the discoloration test substantially as described 
by Mr. Dill in 1938 and referred to by Professor Rowley 
as a matching efficiency is the most useful test that has 
been proposed. 

The information which I would like about any air clean- 
ing device would consist of a determination of efficiency as 
a function of both particle size and type of material to be 
removed. I believe that such a test is obviously imprac- 
tical for anything except a very extensive research on a 
particular device. I believe that no simple test can measure 
adequately all of the functions needed in an air cleaning 
device. We must then choose a test that comes the nearest 
to measuring the desired factors and is sufficiently simple 
to conduct. ‘The discoloration test proposed by Mr. Dill 
measures the relative time required to produce a given dis- 
coloration which, I believe, is the factor of greatest interest 
in most applications. 


The psychological efficiency as described in this paper has 
several obiections. It is supposed to give the relative soil- 
ing as estimated by the eye after a given period of opera- 
tion with and without an air cleaning device. However, in 
practice we do not want to clean walls. draperies, etc., at 
defirite periods when we install an air cleaning device. We 
are instead more interested in lengthening the periods be- 
tween cleanings. If I interpret the paper correctly, it 
seems to me that the efficiencies given do not correctly in- 
terpret the values given for the response of the eye in Fig. 
1. The tests given use only a partially blackened sample, 
and vet it is applied to the curve of Fig. 1 as thoue this 
sample were entirely black. This exaggerates the discrep- 
ancy between the various methods of measuring efficiency. 
The exact definitions of efficiency and methods of calculat- 
ing efficiency are hard to follow as given in the paper, and 
I believe it would help if in the discussion the authors 
would give sample calculations. 

In conclusion, this examination of various methods of 
measuring efficiencies has served to confirm my opinion 
that the method substantially as given by Mr. Dill is the 
most satisfactory method of determining a discoloration 
efficiency sirce it is simple and closely approximates the 
factor in which we are usually most interested. 


R. S. Dill, Washington, D. C. (Written): This paper is 
regarded as a useful addition to our fund of knowledge 
since it is evident that the test method and the optical con- 
cepts described have received consideration and trial. How- 
ever, the paper and its results are not expected to materially 
influence air filter testing because simpler effective test 
methods are known and because it is doubtful whether 
many people will accept the theory that air cleaner effec- 
tiveness can be based on ability to reduce visual discolora- 
tion in the manner described. No relation has been estab- 
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lished between the ability of an air cleaner to preven’ dis. 
coloration of a filter paper through which a portion |f it, 
effluent air has been drawn and the ability of the c). ane, 
to prevent dirtiness in a room ventilated with air from i 
Presumably, acceptable criteria at present, so far as «fe. 
tiveness is concerned, are that the filter is best (1) which 
will arrest most dust of a given size or (2) which wij 
arrest the finer dust. 

Air cleaner tests with filter paper and reflected light wer, 
tried at the National Bureau of Standards in 1934 and 193; 
for the reason that photometers suitable for this purpoy 
were conveniently available. Such tests were abandoned i 
favor of transmitted-light tests for the reason that results 
were easier to reproduce with transmitted light. Whey 
transmitted light is used, the effect obtained is largely jp. 
dependent of dust color. When the deposit density is no: 
too great, each dust particle interrupts its own fraction of 
the light and hence registers its proportionate effect. 

It is unfortunate that the paper under consideration doe 
not give information on reproducibility of results. It woul; 
be interesting to know whether the data presented are aver 
age and whether or not it was necessary to apply the method 
of least squares in order to arrive at the figures showy 
Of these figures, those in Table 2 for the Weight Tes 
Method and for the Transmitted-Light Test Method are con. 
sidered to be of most interest. The great difference in th; 
efficiencies indicated by the two methods is noted and w; 
surmise that it is attributable to the great size range of th, 
test dusts used. In the test dust there were probably 
few large particles which the filters were very effective iy 
arresting, which accounts for the high efficiency by th 
weight method, while there probably were many smal! 
particles, which the filters were not so effective in arrest. 
ing, which accounts for the comparatively low efficiency by 
the transmitted-light method. For an absolutely homogene- 
ous dust, if such were attainable, efficiencies by the twe 
methods would be expected to coincide, within the experi- 
mental error. The desirabilitv of a dust of small size range 
is considered to be indicated for efficiency tests. 


Nothing is said in this paper about filter paper selection 
At the National Bureau of Standards, it has been found 
necessary to use pairs of filter papers for each test which 
are optically matched before use. Otherwise, acceptable re- 
producibility of results is not achieved. Such matching is 
necessary even though filter papers are cut for use from 
the same sheet. 

No sufficient reason has appeared for not using a sam. 
pling tube both upstream and downstream of a filter under 
test. This method is applicable to tests of electrostatic 
eauipment with air-borne dust as well as to other cleaners 
with dust injected into the air. The method utilizes the 
photometer as a “null” instrument and assumptions about 
the relation between efficiency and transmittance or between 
efficiency and reflectance are avoided. 

It is probable that continued research on test dusts, on 
the dust holding capacity of filters and on the actual effec- 
tiveness of air cleaners in keeping houses cleaner and more 
healthful is in order. I, for one, would be content to let 
the so-called blackness or discoloration test remain sub- 
stantially as it has been developed and is now in use. 


J. W. May, St. Matthews, Ky. (Written): The authors 
should be commended for their new and interesting ap- 
proach to the problem of discoloration methods of rating 
air filters. The general subject of discoloration efficiency 
has many ramifications and a paper of this nature not only 
adds to the collective knowledge of the subject but it stimv- 
lates interest and thought in a field which has been some- 
what neglected in the past. 

In reviewing the present photometric method for rating 
air filters, I would like to ask the authors why they fee! 
that a more desirable means for determining discoloration 
efficiency can be made by varying the volumes of the air 
sampled on the upstream and downstream side of the filter 
in preference to varying the area of the target. 

As early as 1934 the National Bureau of Standards re- 
ported discoloration tests in which both .the air volume and 
the area were varied, but there has always been some 
doubt in my mind as to whether or not different rates of 
sampling on the upstream and downstream side would in- 
volve catching more or less dust than should actually be 
represented by the sample. In other words, is it not desir- 
able to maintain the same velocity in the sampling tube 4s 
in the duct? It appears that equal velocities would zive 
more reasonable assurance of catching the pro-rata amount 
of dust. Aside from this there is always the difficulty of 
accurately measuring small volumes of air. 
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In Fig. 1 the authors show a very interesting curve giv- 
ing the relationship between the physical and psychological 
interpretations of the lightness of a surface. I do not know 
whether or not this curve was plotted from data going in 
one direction only, but it is assumed that it will hold ally 
well for values from black to white as from white to black. 
The authors mention, however, that strictly speaking Fig. 
1 is applicable only to the cases of black dust on a white 
background or white dust on a black background and is 
perhaps not too reliable for intermediate values. This raises 
the question as to whether the two original backgrounds as 
used by the authors would also apply without some reserva- 
tion, because Fig. 5 indicates that lampblack on a black 
background gives a lower foot candle reading than the 
background alone. 

Fig. 5 also indicates that with a white background the 
foot candle reading ranged from 40 ft-candles with the 
background alone to 7 ft-candles with the lampblack spot. 
A similar range of from 7 ft-candles to 35 ft-candles was 
read when using the black background with and without 
air floated silica. When Fig. 6A was plotted for lampblack 
on a white background, only the range of 40 ft-candles to 
21.5 ft-eandles was covered, with the 21.5 ft-candle value 
representing 0 per cent efficiency, and the relationship be- 
tween filter efficiency and reflected light was assumed to be 
linear. Fig. 7A showing air-floated silica on a black back- 
ground also shows a range considerably less than is indi- 
cated by Fig. 5. 

The authors did not explain why a reduced quantity of 
dust was fed during these calibration tests, and no mention 
was made as to the permissible upper limit of target dirti- 
ness or density. However, some experimental work of a 
similar nature was performed in 1939 in a laboratory with 
which I am familiar, and it was found that the relationship 
between reflected light and percentage efficiency was not a 
straight line unless particular care was taken not to over- 
load the target. As a white background becomes covered 
with dust the reflected light is progressively reduced, but 
after the background is rather thoroughly covered, addi- 
tional layers of dust will have only slight effect upon the 
reflectance. As a matter of fact, results of these tests in- 
dicated that for the dusts tested the relationship between 
dust fed and light absorbed was not linear when the absorp- 
tion exceeded approximately 22 per cent. 


This is a point which merits consideration, especially if 
crucible and discoloration tests are to be made simultane- 
ously. Unless the concentration is reduced to a very low 
value, it will be necessary to limit the length of time for 
making the discoloration test in order to prevent overload- 
ing of the target. 


The one other point which I would like to raise is that 
if black background targets are used, curve 7C indicates 
that a physical discoloration efficiency of 95 per cent would 
indicate a percentage Value of only 73 per cent. This 
means that a slight error in determining the physical effi- 
ciency in the range of from 95 per cent to 100 per cent 
would make a considerable difference in the Value read- 
ings. Conversely if a white background were used, the 
Value percentage would never fall below 72 per cent unless 
the physical discoloration efficiency of that filter were 40 
per cent or less. This indicates that in most cases the use- 
ful portion of the Value curve is considerably reduced, irre- 
spective of the type of background that is used for the 
target, and therefore a slight difference in psychological 

iencies might represent a considerable spread in physi- 
cal discoloration efficiency. 


Again may I commend the authors for their new ap- 
proach to this interesting problem, and for their very ex- 
cellent presentation of the subject matter. 


Professor Rowley, referring to Mr. Penney’s discussion, 
stated that the discoloration did not cover the full scale 
because it was impossible to get enough dust on the white 
background of the filter paper to cover the full range with- 
out sealing off. It was impossible to obtain a 100 per cent 
reduction in reflected light and consequently it was neces- 
sary to use the scale which could be obtained through the 
operating range and then to lengthen that scale to 100 per 
cent. 

He stated that it was important to determine what re- 
sults are being sought by use of the discoloration method. 
The great difficulty in filter efficiency code work and in de- 
termining filter efficiency has been caused by lack of a 
definite understanding of the objective. The objective will 
be different if it is to measure the discoloration as seen 
on draperies from what it would be if an attempt is made 
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to measure the physical efficiency of the filter by a dis 
coloration | 

Professor Rowley, in referring to Mr. Dill’s comments, 
stated that filter papers had been selected for the tests. It 
was found, however, that there was more difficulty in select- 
ing uniform filter papers for transmitted light tests than 
for reflected light tests. The difficulty with regard to the 
selection of filter papers exists for either method of testing. 
It was found very difficult to find two filter papers out of 
the same pack which would have exactly the same trans- 
mitted light. 

The comparison of the discoloration rating with the per- 
formance in a room would depend upon the type of dust and 
the type of background used for rating. A rating for a 
white dust on a black background would be entirely diffe: 
ent from the rating for a black dust on a white background. 
One of the difficulties of the discoloration method is that 
it is not possible to rate a filter under one set of conditions 
and have this rating hold for a practical application under 
different conditions. 

Mr. Dill inquired whether the same difficulty would exist 
if the weight method were used. 

Professor Rowley remarked that the difficulty would prob- 
ably not exist with the weight method as used in the stand- 
ard code. He referred to the difficulty of finding a standard 
dust that could be duplicated accurately and at the same 
time simulate the dust which the filter was expected to re- 
move in practical operation. In establishing a weight effi- 
ciency rating it is very difficult to select filter papers which 
are equal because, even though they have the correct trans- 
mitted light at the beginning of the test, they could not be 
relied upon to give the correct transmitted light at the end 
of a test and give readings which would mean that the same 
amount of dust had been deposited on both filters. A filter- 
ing medium that would be exactly reproducible is needed 
for any method in which filter paper is to be used. 

Professor Rowley stated that several tests had been run 
to determine the maximum loading of filter paper. It was 
probable that the efficiency curve would not be a straight 
line but, nevertheless, res, Rice read from a straight line 
would probably not make much difference in the results. 

The quantity of dust on a filter paper can be determined 
in several ways. It can be weighed or determined by means 
of transmitted or reflected light or measured by the re- 
sistance of air flow through the filter paper. The air re- 
sistance method was used in the Society’s Laboratory 15 or 
20 years ago. 

G. W. Hewitt, East Pittsburgh, Pa. (Written): In this 
paper the authors present two new types of efficiency which 
make use of discoloration—the physical efficiency and the 
psychological effitiency. These efficiencies are based on en- 
tirely different considerations than those on which the earlier 
type of discoloration efficiency was based. This earlier 
type, which may be called the quantitative or matching effi- 
ciency, is described in this paper also. These three types 
of discoloration efficiency vary widely, and the question 
arises as to which one has the most logical basis. Two of 
them are based on the degree of discoloration of surfaces 
after being subjected to a given quantity of cleaned and un- 
cleaned air; the third is based on the amounts of cleaned 
and uncleaned air required to produce a given degree of dis- 
coloration (i. e., the matching of discoloration). It seems 
to me that the way in which air cleaners are actually used, 
determines which of the three is the most logical efficiency 
rating. 

Suppose that an air cleaner is to be used in the follow- 
ing way. The walls, draperies, etc., in the cleaned air space 
are to be cleaned at definite intervals of time regardless of 
the degree of soiling (i. e., independent of the air cleaner 
efficiency). In this case, the degree of discoloration which 
the surfaces reach in the fixed interval between cleanings, 
is a function of the efficiency of the cleaner. In this case, 
the physical and psychological efficiencies have more mean- 
ing than the matching efficiency. Which of the two is the 
more significant depends upon the relative importance of 
the reflectance of the soiled surface, and the human eye’s 
interpretation of the degree of soiling. 

Next, suppose the air cleaner is used in a different way. 
The walls, draperies, etc., are cleaned not at regular inter- 
vals, but only when they reach a certain degree of soiling 
The efficiency of the air cleaner then affects not the maxi- 
mum degree of soiling, but the length of time between clean- 
ings of walls, draperies, etc. In this case, is not the quan- 
titative or matching efficiency the most logical since this 
efficiency rating is based on equal degrees of discoloration, 
or matching? 

Besides this question as to which is the most logical 
method, I have two other questions. One has to do with 
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the effect of degree of discoloration of the filter papers (the 
discoloration obtained on unfil air may be designated 
the “base” discoloration). Is the indicated efficiency, either 
physical or psychological, independent of the choice of this 
“base” discoloration? 

_ The second question also has to do with base discolora- 
tion. In Fig. 1 value is plotted from black to white. In the 
efficiency test the “base” sample is not black but gray. In 
calculating the psychological efficiency using Fig. 1, is the 
gray base assumed to correspond to the black end of the 
value scale? It seems to me that a change in zero is in- 
volved here. In the particular case shown by the authors 
in Fig. 6, the base reflectance appears to be approximately 
44 per cent, and yet this apparently was assumed to cor- 
respond to black in Fig. 1. Taking this change in zero into 
account, I have calculated psychological efficiencies much 
lower than those shown in the bar diagram D of Fig. 6. 

Matching efficiency has been used by several investigators 
and reported in several papers. It was referred to by Pen- 
ney’ in 1937, described by Dill* in 1938, and by Rowley and 
Jordan‘ in 1941. If, in general, air cleaners are used more 
for the purpose of increasing the time intervals between 
cleanings of walls, draperies, etc., rather than for decreasing 
their yao mi discoloration at the end of fixed intervals of 
time, then the matching efficiency would appear to be the 
significant one. 

Professor Rowley commented on Mr. Hewitt’s discussion 
and stated that in applying the scale of Fig. 1 to any test 
the lower reflectance of test values was taken as the black 
end of the scale and the higher reflectance at the upper end, 
so that the scale could be applied directly. 


Matching efficiency cannot determine the actual efficiency 
of a filter if more than one kind of dust and more than one 
dust particle size are used, because some filters will remove 
one dust more readily than others. For instance, if Poca- 
hontas ash and lampblack are mixed together and a filter 
is used which takes out the Pocahontas ash very effectively 
but does not remove the lampblack, it is the lampblack 
which affects the filter test whereas the filter has actually 
taken out the other dust. If filters are rated by the match- 
ing method, the rating will not hold for applications unless 
the filter is to be operated on the same type of dust with 
which it is tested. 


Any method of rating filters presents some difficulties 
when an attempt is made to apply the rating for a prac- 
tical application. 


Y. S. Touloukian, Cambridge, Mass., remarked that the 
manner in which curtains become dirty is entirely different 
from that in which a filter collects dirt. The discoloration 
method of rating, therefore, would not be applicable. He 
also mentioned that the methods of testing filters had neg- 
lected any attempt to determine the harm, damage, and 
deterioration which would be caused by dust. 


Dr. W. H. Carrier, Syracuse, inquired whether a method 
had been developed for testing precipitrons, which remove 
fine particles of dust and fumes. 


W. L. Fleisher, New York, N. Y., stated that a test periog 
of 10 min or thereabouts was altogether too short and would 
be of no interest to the general user. He felt that the time 
oa should be given further consideration in the testing 
0 ers. 


Professor Rowley in answer to Dr. Carrier stated that 
no work had been done using the fine dust such as that 
removed by a precipitron. 

C. E. Bentley, San Francisco, Calif., suggested that filters 
should be tested in consideration of the health rather than 
the aesthetic viewpoint. 

Professor Rowley stated that all tests were run for the 
purpose of obtaining the physical rating only. : 

Mr. Fleisher remarked that he had suggested during 
the past five years that the Society consider the incubation 
method of rating filters from a health viewpoint. In this 
method if samples of dust are taken before and after filter- 
ing, Petrie dishes can be used to determine whether colonies 
of bacteria will incubate. It will be found that from enter- 
ing air regardless of its source, incubation of an infinite 
number of colonies of different coli bacteria and mold spores 
will occur. Complete absence of development of bacteria 
and coli on Petrie dishes may be obtained at times from 

24 New Electrostatic Precipitator, by G. W. Penney. (AIEE 
Transactions, Vol. 56, 1937, p. 159.) 

%A Test Method for Air Filters, by R. S. Dill. (ASHVE Transac- 
tions, Vol. 44, 1938, p. 379.) 

4A Comparison of Weight, Particle Count, and Discoloration 
Methods of Testing Air Filters, by Frank B. Rowley and Richard 
Cc. Jordan. (ASHVE Transactions, Vol. 47, 1941, p. 29.) 
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air which has passed through even some of the mo, 
simple type of filters. 

The size of particle which will pass through a filter ¢,, 
be measured microscopically and tests indicate that 11 p,). 
ticles under three microns will carry ordinary coli» }g,. 
teria, although they might carry virus. 

Mr. Nottage stated that, since the eye and the 
photoelectric cell do not respond to the same extent to raqjy. 
tion of different wave lengths, it would be necessary to ys, 
a filter on the photoelectric cell to obtain a response cop. 
parable to that of the average eye. Professor Rowley stato; 
that filters had been used, but that even with filters phot), 
electric cells did not respond exactly the same as ;{}, 
human eye. 

Vice-President Downs then called for the next paper 
The Axial Flow Fan and Its Place in Ventilation, by W. » 
Heath and A. E. Criqui, which was presented in abstrag 
by Mr. Heath (published in February 1944 Journal Sectio, 
Heating, Piping & Air Conditioning). 

Mr. Seelig inquired whether in producing air flow ip, 
test cell for engine testing the air had been drawn oye 
the engine or had been blown against it. He mentioned tha: 
some of the aviation companies were using multi-vane fan: 
on the roof of the building to deliver air through a 48 } 
duct to the front of the —— hub, thereby forcing th 
air through the hub of the propeller and over the engine 
He suggested that perhaps an axial flow fan could be place; 
directly in front of the propeller to blow air through the 
propeller and over the engine in order to eliminate duc: 
work. 

Mr. Criqui stated that the air was drawn past th 
engine by the fan in cooling tests. A fan should not be to 
close to the engine, because if located in front it woul 
influence the air flow into the propeller and also the ai 
flow into the engine itself would not be the proper amount 
for the best results. If the fan were located to draw air 
over the engine it would be necessary to watch the ten- 
perature of the fan motor, particularly if the air became hot 

Vice-President Downs then presented T. H. Troller, wh 
gave an abstract of his paper, The Aerodynamic Develop. 
ment of Axial Flow Fans (paper and discussion to be pub- 
lished in April 1944, Journal Section, Heating, Piping é 
Air Conditioning). 


orma 


Fifth Session—Wednesday, February 2, 9:30 A. M. 


The fifth session was called to order by President Blanki 
at 9:30 a.m. in the Georgian Room. He presented Major 
Arthur Nelson of the Corps of Engineers, U. S. Army, wh 
spoke on the subject of Fuel Economy and Army Heating 
(to be published in April 1944 Journal Section, Heating 
Piping & Air Conditioning). 

E. T. P. Ellingson, Oklahoma City, Okla., remarked that 
the work reported by Major Nelson was so effective that 
those in charge of it should be permitted to institute th 
practice in other Army camps. 

Capt. E. H. Lloyd, Washington, D. C., stated in reference 
to Mr. Ellingson’s remarks that in more than a thousand 
instances the same type of fuel conservation program had 
been carried on by the Army. He then explained the set-v 
of this cooperation, that the Army had converted 54 per 
saving. He emphasized the cooperation of the Army with 
the Solid Fuels Coordinator and mentioned, as an exampl 
of this cooperation, that the army had converted 54 per 
cent of the oil burning installations to coal in territories 
where the fuel oil supply became critical. 

The effectiveness of the program was demonstrated in 
the case of one Army post at which, before training bega®. 
105 sets of grates were burned out in one month. After 4 
training program had been instituted only two sets 0 
grates had been burned out for the balance of the heating 
season after the month of January. 

A. N. Volkhardt, Staten Island, N. Y., stated that within 
his observation barracks were still being built with one or 
two feet of air space underneath and with single floors o 
2x8 or 2x10 joists. It seemed to him that the lessons 
learned in the fuel saving program should have resulted 0 
some improvement in new construction. He pie sang whether 
studies had been made to determine the value of an a! 
space formed under the floor by fastening building pape’ 
under the floor joists. 

Major Nelson, referring to Mr. Volkhardt’s comment, 
stated that many barracks were previously built with refer 
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ence to speed of construction rather than heating efficiency 
pecause of necessity. Construction had, however, been im- 
roving and in many cases after sealing the space under 
the floor warm air was returned to the central furnace 
under the floors and thereby warmed the floors and reduced 
draft. 

Captain Lloyd remarked that many changes in plans for 
new construction were being made as a result of the infor- 
mation obtained in carrying out the fuel saving program. 
He mentioned the desire of the Army to receive construc- 
tive suggestions from members of the Society. 


H. M. Hart, Chicago, Ill., expressed his satisfaction in 
knowing that the Army was cooperating so well in the fuel 
saving program. He hoped that data were being cbtained 
with ence to the wind velocity and direction, so that 
its effect on fuel consumption could be determined at a 
later date. 


K. C. Richmond, Chicago, Ill., stated that in 25,000,000 
single family dwellings and 5,000,000 multiple dwellings, 
some of which are 30 years old, it is safe to say that fuel is 
not being fired with any more skill than that originally ob- 
served in the Army camps. 

Over 100,000,000 tons of bituminous coal are burned an- 
nually for domestic heating and at least 10 per cent of it 
is wasted. Half of the cast-iron boilers and 57 per cent of 
the warm air furnaces manufactured in the past 25 years 
have been used for replacement. He also mentioned that 
200,000 fires are caused each year by defective heating 
equipment. 

President Blankin mentioned the work of the ASHVE 
War Service Committee in bringing fuel saving suggestions 
to various government agencies. 


John Howatt, at the request of President Blankin, de- 
scribed methods of saving fuel which had been introduced 
into the Chicago schools, in which a saving of 10 per cent 
of the annual fuel consumption of 200,000 tons had been 
established as a goal. 


President Blankin closed the discussion with the remark 
that if savings similar to those obtained by Major Nelson’s 
organization could be made universal there would be an 
annual saving in the United States of over 400,600 car loads. 


President Blankin then introduced George T. Seabury, 
Secretary, American Society of Civil Engineers, who spoke 
on the subject of Collective Bargaining for Engineering 
Employees. Mr. Seabury reviewed the history of the ap- 
proach of collective bargaining as observed by the ASCE. 
Attention of the ASCE was first directed to the inroads of 
labor organizations in 1936, and consequently, a committee 
was formed in 1937 to determine the extent of such inroads. 
The committee found that a number of pressure groups, 
some related to and independent of organized labor were 
active and wrote a report which was published by the ASCE 
in 1938. 


Among the significant statements appearing in the report 
were the following: “Membership in a trade Union is pri- 
marily an economic matter, therefore, the ASCE should 
consider such membership as having no more bearing upon 
a man’s qualifications for membership in the Society than 
for his religious or political affiliations. The Wagner Labor 
Relations Act has encouraged the extension of existing 
unions, formation of others, and has paved the way for 
complete unionization of the employees of many industries 
and it may be expected to result in the formation of col- 
lective bargaining groups in all plants and offices where 
any considerable number of people are employed. Engi- 
neers and architects, as well as draftsmen and other pro- 
fessional men are not and cannot be exempt from the pro- 
visions of the Act.” 


As a result of investigation made throughout the United 
States, the Board of Direction of the ASCE requested the 
committee on employment conditions to establish a program 
which included instructions for local sections to make pro- 
visions for collective bargaining groups to be composed of 
and controlled by ASCE members, but including non-mem- 
bers who would be eligible to join the group. At the con- 
clusion of his address Mr. Seabury answered a variety of 
questions which were asked by members of the audience. 





Sixth Session—W ednesday, February 2, 2:00 P. M. 


President Blankin called the meeting to order and stated 
that the paper to be presented by Prof. F. W. Hutchin- 
son, Berkeley, Calif., was a result of cooperative research 
between the Society and the University of California. Pro- 
fessor Hutchinson presented an abstract of the paper, Opti- 
mum Surface Distribution in Panel Heating and Cooling 
Systems (published in November 1943 Journal Section, 
Heating, Piping & Air Conditioning). 


L. T. Wright, Jr., Ithaca, N. Y., inquired: (1) whether 
the surface of the dummy as used in the paper was the 
area exposed to radiation, and (2) whether full face view 
meant that the normal through the center of the body 
would pass through a normal from the center of the ceiling 
panel. 

He differed with Professor Hutchinson in regard to the 
influence of the heat transfer characteristics of the walls, 
because he felt that in radiant heating the problem was to 
obtain equal comfort conditions throughout the room. 

R. A. Miller, Pittsburgh, Pa., asked whether an investi- 
gation had been made of the possible use of concave or con- 
vex panels. 

Professor Hutchinson in replying to Mr. Wright’s ques- 
tions stated that the average effective surface used was 
16 sq ft and that the full face view meant that the dummy 
was facing the panel under consideration. He agreed that 
if some of the surfaces were cold, the basic panel distri- 
bution obtained for uniform wall and floor surfaces should 
be corrected and that this correction could be made by 
investigating the existing distribution of cooling panel sur- 
face and superimposing it on the necessary distribution of 
heating. panel surface. ; 

In reply to Mr. Miller, he stated that work was being 
done upon parabolic reflectors for use in local heating. 

F. E. Giesecke, College Station, Tex., drew a distinction 
between radiant heating, in which the occupant feels the 
heat as from a fireplace or electrically heated panel, and 
panel heating in which large surfaces are at a temperature 
a few degrees above the air temperature. He stated that 
the difference between the mean radiant temperature and 
the air temperature when static conditions existed would 
not be more than two or three degrees. 

Panel heating was not fundamentally different from any 
other kind of heating in his opinion. He suggested that 
when panel heating is used, the entire ceiling or the entire 
floor should be heated. He remarked that in England it 
has finally been concluded that the ceiling is the most suit- 
able area on which to place the radiant panels. 

Ralph E. Hacker, Fort Lee, N. J., asked what effect me- 
chanical ventilation would have upon radiant heating. 

Professor Hutchinson referred Mr. Hacker to a previous 
paper, Panel Heating and Cooling Analysis by B. F. Raber 
and F. W. Hutchinson, for a reply to his question. 

K. C. Woodward, Waterbury, Conn., asked whether Pro- 
fessor Hutchinson could provide a simple method for laying 
out a panel heating installation. 

Professor Hutchinson stated that he was making no at- 
tempt to show how a panel heating system should be 
designed. 

R. G. Vanderweil, Waterbury, Conn., mentioned a visit 
he had paid in 1937, to a hospital, in Rome, used for tuber- 
culosis patients. Because of the use of radiant heating, 
patients were able to walk around in light clothing and be 
comfortable en though the impression upon a person en- 
tering was that the air seemed cool. 

Dr. C.-E, A. Winslow, New Haven, Conn., stated that he 
did not a with Dr. Giesecke that there was a differ- 
entiation between radiant and panel heating, although he 
did think there could be a distinction between high tempera- 
ture radiation and heating by moderately warm surfaces. 
The whole value of wong heating is that all parts of the 
room, the walls, the floor, the ceiling, and also the air after 
awhile will assume almost identical temperatures, so that 
in a properly panel heated rvom there is less inequality of 
exposure than there is in the ordinary convection heating 
system. The unique characteristic of the panel heating 
system is that from a physiological standpoint the occupant 
is exposed to very even environment. 

Mr. Miller spoke of the progress that had been made 
in developing heating panels of tempered plate glass which 
had been first developed in Europe. By equipping the panels 
with the proper amount of resistance in aluminum or other 
metallic bands, it would be possible to use these panels in 
the ceiling or in any walls which were to be heated. 

Y. S. Touloukian, Cambridge, Mass., inquired whether 
effective temperatures for comfort which take into consid- 
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eration air velocity, humidity and other factors would 
change the shape of the curves shown in the paper. 

F. E. Giesecke stated that panel heating was used in the 
open air hospitals in Switzerland and that the Swiss phy- 
sicians stated that panel heating was more sanitary than 
other types of heating because convection currents and, con- 
sequently circulation of dust particles, are less likely to 
occur with this type of heating. 

Dr. Giesecke stated that heated panels might be obtained 
either by embedding pipes within the surface or by circu- 
lating warm air between the ceiling and a false ceiling or 
possibly by circulating warm air across a room under the 
ceiling. 

L. E. Seeley, New Haven, Conn., remarked that the re- 
action of the Society to Professor Hutchinson’s paper was 
the same as that of the Society to Prof. R. C. Carpenter's 


‘ formula for determining building heat loss and this re- 


action was “that is all very well, but it is pretty theoretical.” 


James Holt, Cambridge, Mass., related his experi- 
ence in heating a swimming pool in which panel surface 
was installed above the deck of the i, around the four 
sides, and also in the floor of the deck of the pool on four 
sides. Due to the installation of a window, 30 ft high by 
100 ft long, on the south side of the pool, it was necessary 
to place inside of the window a second partition about 
10 ft high located 2 ft from the window. By supplying 
ventilation air between the panel and the window, cold 
drafts from the window were prevented. It was found in 
operation of the system as described that comfortable con- 
ditions for the swimmers were obtained at all times. 

Capt. E. H. Lloyd, Washington, D. C., stated that it 
would be desirable to have a simple method for computing 
radiant heating even though the method might not be ex- 
tremely accurate. 

H. M. Hart, Chicago, inquired about the relative effec- 
tiveness in panel heating of copper and steel pipe when 
embedded in plaster. He also inquired about the source 
of the information on heat output of panels as given in 
The Guide and inquired about its accuracy. 

Professor Hutchinson in replying to Captain Lloyd ex- 
pressed the belief that no attempt would be made on his 
part to outline a method for designing panels. 

In never to Mr. Touloukian, Professor Hutchinson stated 
that no change would occur in the curves presented in the 
paper because they were based upon geometry and Boltz- 
man’s radiation equations and consequently would not be 
affected by, and did not represent values which would be 
mat by, a consideration of other factors affecting com- 
ort. 

He paid a tribute to Dr. Giesecke, Dr. Winslow and Pro- 
fessor Raber in stating that his interest in radiant heating 
had arisen from conversations with these three gentlemen. 

C. H. Flink, New York, in reply to Mr. Hart, stated that 
all information in The Guide is obtained through members 
of the Society and that as quickly as information can be 
extracted from the members and compiled it is included in 
The Guide. It was recognized that the subject of radiant 
heating is still in a state of progress and that it may not 
be possible to develop the simple procedure desired by some 
of the members for some time, perhaps two years or more. 

Brig.-Gen. W. A. Danielson, Memphis, described his ex- 
perience with solar heating systems for hot water supply 
and stated that he had been referred to tests run at the 
University of California for the relative transmission of 
heat from copper and steel into masonry materials. In the 
report mentioned, he found the suggestion that pipes should 
be embedded in a mixture of sand and cement in order to 
get the benefit of the increased transmission of heat from 
the sun into the water. 

Professor Holt, in referring to Mr. Hart’s question, stated 
that in order to prevent —s of plaster and concrete, he 
had used wrought iron and steel pipes embedded directly in 
concrete. 

W. L. Fleisher, New York, stated that by insulating build- 
ings walls were made warmer and consequently the radia- 
tion from the body to cooler surfaces would be less than 
for buildings constructed with uninsulated walls. He re- 
ferred to panel heating installations made in Rome in the 
first century A. D. In one installation in England which 
he had examined the walls were so massive and held heat 
to such an extent that it took almost two days for the 
structure to cool in mild weather to the point where the 
occupants could be comfortable within it. 

He emphasized the importance of taking into account the 
mass of the structure and the variations in climate in de- 
signing panel heating systems using panels, because, in 
order to be adaptable to variations in climate, the structures 
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must be able to lose and gain heat fairly rapidly if c¢ n- 
stant conditions are to be maintained. 

He stated that consideration might also be given to ° ie 
use of bright or low emissivity surfaces in construction of 
buildings using panel heating in order to prevent radiat 5» 
of heat to cold objects. 

Mr. Woodward stated that steel and wrought iron | id 
not have the same coefficient of expansion as cement plast -r. 

H. F. Randolph, Utica, N. Y., stated that cece mom if 
the type of heating system the heat losses from any givon 
structure must be the same. In the example quoted in 7 he 
Guide, two methods of calculation produced different val)»; 
for the heat loss and consequently one method must be 
wrong. 

Professor Holt in referring to the comment made by Mr. 
Woodward stated that the coefficient of expansion of 
wrought iron pipe is the same as that of concrete. While 
he agreed that all plasters did not have the same coefficient 
of expansion, he had found that the plaster used in the in- 
stallation which he had previously mentioned did have the 
same coefficient as wrought iron pipe. It would be neces 
sary before embedding pipe in plaster to make certain that 
the coefficients of pipe and plaster were the same. 

Professor Hutchinson referred Mr. Randolph to a dis- 
cussion of the paper® which had been prepared by Professor 
Raber and himself. In this discussion comparisons were 
given between three methods of calculation for panel heat- 
ing surfaces. He referred Mr. Fleisher to a paper* pre- 
viously presented to the Society, for tests showing how re- 
flectivity affects comfort in a room. He pointed out that 
in a room with reflective surfaces, even without heat, com- 
fort can be obtained at low temperatures. 

President Blankin stated that permission had been asked 
for a discussion from the floor concerning the Kilgore bil! 
on which hearings were now being held in Congress. 


W. C. Randall, Detroit, stated that he had received from 
the National Association of Manufacturers a copy of an 
abstract of the Kilgore bill. This had been brought to the 
attention of the Board of Governors of Michigan Chapter 
which passed a resolution expressing the opinion that Bil! 
S02 and its companion measure HR2100 now pending are 
undesirable and requested that the Society give considera- 
tion to this matter at the 50th Annual Meeting. 

Michigan Chapter was interested in determining the re- 
action of the national organization of ASHVE toward the 
bill. President Blankin stated that the matter had been 
referred to the War Service Committee and asked Mr. 
Howatt to make a report. 

Mr. Howatt said that the Committee had kept itself in- 
formed on the progress of the bill and that, as there ap- 
peared to be some possibility that lately it had been given 
added impetus, it should be referred to the new ASHVE 
Council for consideration of the various features which it 
contained. Senator Kilgore had promised to communicate 
with Mr. Howatt regarding the date for a hearing on the 
bill. Mr. Howatt felt that the Society should not at this 
time adopt a resolution expressing an opinion of the bill, 
but that the matter should be referred to a Committee for 
study. 

L. P. Saunders, Lockport, N. Y., expressed the opinion 
that very little attention would be paid to any resolution 
which might be passed and consequently the only effective 
way to influence legislation would be for each member to 
write directly to his congressman. 

Ferdinand Jehle, Indianapolis, stated that the American 
Association for the Advancement of Science was against the 
bill. 

W. A. Danielson emphasized the disastrous effect which 
centralized control of learning might have and felt that 
such control should not be permitted to the slightest degree. 

R. A. Miller stressed the importance of taking action re- 
garding the bill. 

On motion of Mr. Howatt, seconded by Mr. Fleisher, it 
was voted: 

THAT the President appoint a Committee to study the 
Kilgore bill and to take appropriate action regarding it. 


‘Performance of a Residential Panel Heating System, by H. F 
Randolph and J. B. Wallace. 

*The Performance of a Panel Heating and Cooling System, »: 
B. F. Raber and F. W. Hutchinson. (ASHVE Transactions, Vo! 
48, 1942, p. 35.) 
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President Blankin recognized R. A. Folsom, San Fran- 
sco, chairman of the Resolutions Committee, who presented 
pe following resolutions which were unanimously approved. 


Resolutions 


Whereas, our President, Merrill F. Blankin, during the past 
ear has devoted his untiring efforts to the advancement and 
ell being of the American Society of Heating and Ventilating 
ngineers and 

Whereas, the results of his able and continuous concentration 
Society duties at very great sacrifice to his other business and 
ersonal affairs, have been manifest in the virility and the sub- 
antial progress of every phase of Society activities and, 
Whereas, his visits to the various local chapters have been a 
ource Of inspiration and stimulation and have added greatly to 
» welding of the membership into a unified and closely knit 
prganization, 

Be It Resolved, that the American Society of Heating and Ven- 
jlating Engineers expresses its thanks and appreciation for his 
papable leadership and also for the gracious assistance of Mrs. 
plankin who accompanied him on many of his visits, and 

Be It Further Resolved, that the thanks and appreciation of 
he Society also be conveyed to all of the other Officers and to 
he Council who have so diligently served its interests throughout 
» year. 
































= 

Whereas, the administration of the Society's activities under 
ne leadership of its officers has been so ably carried on by the 
ouncil, the Council Committees and the Advisory Council, and 
Whereas, the special activities of the Society have been handled 
by Special Committees, the Committee on Research and the Tech- 
nical Advisory Committees, and 
Whereas, the Council, the Chairmen, and the Members of these 
pups and Committees have at great personal! sacrifice unstint- 
ingly given of their time in this work, and 
Whereas, the members of the Society anticipate with pleasure 
the receipt of the new Guide on which the Publication Commit- 
tee has worked so long and diligently. 

Now Be It Resolved, that the American Society of Heating and 
Ventilating Engineers and its members assembled at this 50th 
Annual Meeting express their thanks and gratitude to those in- 
dividuals who have so willingly served and who have been in 
such a large measure responsible for the continued advancement 
of the Society and its activities, 

Be It Resolved, that the American Society of Heating and Ven- 
tlating Engineers recognizes with the greatest of pleasure the 
presence at this 50th Anniversary Meeting of 19 of the 23 living 
past presidents and expresses its grateful appreciation for their 
continued interest and participation in its work, and 

Be It Further Resolved, that an expression of good wishes and 
greetings be conveyed to our two Charter members, Homer 
Addams and Charles F. Hauss, together with the regrets of the 
membership that they were unable to attend this meeting. 

+ 

Whereas, the 50th Annual Meeting of the American Society of 
Heating and Ventilating Engineers ending a half century of con- 
tinued progress in the heating and ventilating engineering field is 
now about to be concluded, and 

Whereas, the Technical Sessions, the Entertainment, the Com- 
mittee Meetings and business matters presented, have been of 
unusual interest and exceptionally stimulating to those in 
attendance, 

Be It Resolved, that an expression of thanks and appreciation 
be adopted and that copies of this resolution be published and 
sent to each of the persons and agencies who have contributed 
toward making this 50th Annual Meeting so successful and 
enjoyable. 

To the Honorable Fiorello H. La Guardia, Mayor of the City of 
New York, for his able address on The Post War Era Offers a 
Challenge to Engineering ; 

To R. H. Carpenter for his services as toastmaster at the 
Get-together Luncheon ; 

To the Engineering Societies, Associations and individuals who 
sent representatives and messages of greetings and felicitations to 
the ASHVE on the occasion of its 50th Anniversary : 

To the Officers and Members of the New York Chapter and 
their ladies who have welcomed us and who through their cordial 
hospitality have made our visit so enjoyable; 

To the Honorary Chairmen, Homer Addams, W. H. Carrier, 
W. H. Driscoll, W. L. Fleisher and D. D. Kimball; 

To the General Chairman, Alfred J. Offner, and the Ladies’ 
Co-Chairmen, Mr. and Mrs. H. J. Ryan, who have been most con- 
siderate of our every desire; 

To the Chairmen and Members of all other Committees of the 
New York Chapter who have given so generously of their time to 
insure the success of this meeting: 
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To the Presiding Officers of the Technical Sessions and to Dr 
Baldwin M. Woods, who guided the panel discussion ; 

To the authors and their associates who have prepared and 
presented the excellent technical papers: 

To Mr. Samuel G. Hibben, Director of Applied Lighting of 
Westinghouse Electric and Manufacturing Co. for his entertaining 
demonstration and address on Tomorrow’s Uses of Radiant 
Energy ; 

To the Management and Staff of the Hotel Pennsylvania for 
their fine cooperation and service and the special courtesy of 
arranging for the ladies to inspect the Statler Research Kitchen ; 

To the New York Convention and Visitors Bureau for their gen 
erous assistance and cooperation and the special service rendered 
in handling registration and furnishing special information about 
the City of New York; 

To the New York newspapers for their coverage of this meet- 
ing, and to the trade magazines for their generous cooperation 
and the attendance of their representatives ; 

To N. B. C., Columbia Broadcasting Co., and Philco Corp., for 
their courtesy in furnishing tickets for several broadcasts, and a 
special greeting to Fred Waring and his company for their salute 
to the Society ; 

To Rockefeller Center for the opportunity afforded our mem- 
bers to inspect the mechanical equipment. 

. Respectfully submitted, 
RESOLUTIONS COM MITTEB, 
R. A. Foisom, Chairman 
WituaMm GLass 
H. Berxieyr Hepors 


President Blankin introduced W. T. Jones, Boston, who 
conducted the installation of the Society officers and new 
members of the Council for 1944. President-Elect S. H. 
Downs, Kalamazoo, Mich., was presented with the gavel and 
made the following remarks: 

Fellow members and guests of the American Society of 
Heating and Ventilating Engineers: I certainly feel very 
grateful and deeply appreciative of the honor and respon- 
sibilities that go with the office of President of this Society. 
One could not come to this meeting in New York without 
having experienced a great deal of inspiration, not only be- 
cause of the very large registration but also because of the 
very great enthusiasm that has been shown by all present. 

This meeting, so far as I am concerned, has certainly been 
the most enthusiastic that I have ever attended. It is an 
indication to me, and, I am sure, to all the other officers 
whom you have seen installed, and also those who have 
been absent, that this coming year is certainly going to be 
a year of upsurge in the activity and interest of all mem- 
bers of this Society. 

With that in mind your past presidents and Council 
have already made some plans to fulfill this destiny, and 
your new Council and officers tomorrow will hold another 
meeting, at which time we hope not only to carry on the 
present plans, but also to add to them. Thank you. 

The meeting adjourned at 4:25 p. m. 

Get-Together Luncheon 


The Get-Together Luncheon on Monday was opened by 
Toastmaster R. H. Carpenter who introduced the Hon. F. H. 
LaGuardia, Mayor of the City of New York, who spoke on 
Post-War Era Offers a Challenge to Engineering. The 
Mayor outlined the city’s post war plans which will provide 
employment for 200,000 and he emphasized the fact that 
New York is further advanced on its post war planning pro- 
gram than any other City, State or the Federal Government. 
The Mayor indicated that the program would include 
schools, hospitals, courts, police and fire stations, sewage 
disposal facilities, playgrounds and street and highway im- 
provements. Mayor LaGuardia told his audience that the 
city wanted to have the last word in heating and ventilat- 
ing, cleaning and sanitary appliances, and he also indicated 
that it was up to the engineers who have been creating 
things to insure the success of the public works program 
after, as it can’t be done by amateurs, nor by lawyers or 
professional! politicians. 

Past-Presidents’ Dinner 


At 6:30 Monday evening 16 Past-Presidents gathered for 
dinner in Parlor C of the Hotel Pennsylvania and enjoyed 
a reunion that has become traditional. 


Modern Uses of Radiant Energy 


The control of mold and decay, the elimination of many 
of the hazards associated with darkness, even the extension 
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action 


of the human life span itself, 
were some of the benefits to be 
expected from new uses of ra- 
diant energy, was the predic- 
tion of Samuel G. Hibben, in 
an address Monday evening to 
a group of 500 members and 
ladies. Mr. Hibben, director of 
applied lighting at the West- 
inghouse Lamp Division, 
Bloomfield, N. J., said that 
ultraviolet radiations, such as 
those produced by an ultra- 
violet lamp, can reduce food 
spoilage by preventing the for- 
mation of mold and decay. 
hese same radiations can also purify the air we breathe 
und the articles we touch with our lips, thus lessening the 
pread of many diseases and making the air we breathe 
ndoors more healthful. 

Engineers responsible for the creation of healthful indoor 
yeather conditions may depend more and mee upon radiant 
eat as a necessary adjunct in heating our homes and offices. 
his same radiant energy might also be used in the field of 
quick cooking and in the drying and preserving of foods. 
Radiant heat, because it can be quickly applied and easily 
ocalized, offers a saving in fuel and a desirable increase 
n human comfort. 

Now filling many industrial needs in the nation’s war 
slants, radiant heat has speeded production by making pos- 
sible the quick, efficient drying of many different types of 

equipment. For example, it is used today to dry the 
painted surfaces of army tanks and jeeps, in addition to 
speeding the production of such diverse products as guns, 
hells, hand grenades, foundry molds and the manufacture 
of plastic army helmets. 

Mr. Hibben explained that many accidents caused by in- 
adequate lighting are preventable and can be materially 
reduced. One step in this direction he said might be the 
se of fluorescent lighting in such danger spots as halls, 
stairways and other locations. He demonstrated the use of 
several types of lighting for producing startling and beau- 
tiful effects on fabrics and other materials, which might be 
used in decorating the homes of the future. 


Old Timers Reunion 


Nearly 500 members and ladies enjoyed the Old Timers 
Reunion on the Roof of the Hotel Pennsylvania at 9:00 
P. M. Monday evening. As the members assembled, A. C. 
Buensod’s Special Events Committee, with the assistance of 
a “special policeman” of 19th century vintage, escorted the 
men to a special parlor where their appearance was “im- 
proved” by the proper application of mustache and beard 
of the gay ’90’s. A buffet supper was served, and the group 
enjoyed square dancing and the more modern versions of 
the art. 






S. G. Hibben 




























Annual Dinner 


The grand ballroom of Hotel Pennsylvania was the scene 
of a brilliant gathering of nearly 800 members and guests 
on the evening of Feb. 2. After the singing of the national 
anthem a group picture was taken and following the service 
of dinner, W. H. Driscoll, Syracuse, N. Y., toastmaster and 
past president of the Society, greeted those present and said 
that the dinner was a fitting climax to a fine meeting cele- 
brating the 50th Anniversary of the Society. He said that 
our Society has come gloriously through the first half 












Harry Armstrong, composer of “Sweet 
Adeline” leads the Past Presidents 
Glee Club 


Some Old Timers posing in the best 
traditions of the Gay 90's 
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century and stands strong, vigorous and well prepared for 
the days ahead. 

He briefly reviewed some of the important milestones in 
the founding of the Society and recalled some of the 
memories of Little Old New York during the past 50 years, 
and paid tribute to our two remaining Charter Members, 
Homer Addams and Charles F. Hauss, who unfortunately, 
could not attend. 

Merrill F. Blankin, Philadelphia, Pa., was introduced and 
expressed his pleasure in being able to represent the /nstitu- 
tion of Heating and Ventilating Engineers of England, 
whose president, Richard Crittall, had delegated him to pre- 
sent a silver medal to a member of both the British Institu- 
tion and the American Society, Thomas Chester, Detroit, 
Mich., who had presented the best paper to the Institute 
during the five-year period 1937-42 on the subject of Drying 
by Heated Air. 

Aiter a brief acknowledgment of the honor by Mr. Ches 
ter, Toastmaster Driscoll requested Mr. Blankin to present 
the F. Paul Anderson Award given by the Society for out- 
standing service to the arts and science of heating, ventilat 
ing and air conditioning. Mr. Blankin announced that Lt. 
Comdr. F. C. Houghten, USNR, had been chosen for this 
honor, and he briefly reviewed Commander Houghten’s con- 
tributions in the field of research and his service as secre- 
tary of the Society, 1924-25, and as Director of the Research 
Laboratory 1925-42. Commander Houghten made a brief 
response and said that he was reminded that honors, ac- 
claim and position in life rarely come to a man as the re- 
sult of his own efforts and said that it was a great privilege 
to receive the medal which he considered the greatest honor 
that he had ever received. 

Prof. E,. O. Eastwood, Seattle, Wash., was then called 
upon to make the annual award of the past president's 
emblem to Mr. Blankin, the retiring president. Professor 
Eastwood briefly reviewed Mr. Blankin’s services to the 
Society and said that in presenting the past president’s 
emblem in the name of the Society, it was given in appre- 
ciation of the services rendered by Mr. Blankin, and in token 
of the high esteem in which the membership holds him. Mr. 
Blankin expressed his thanks and then expressed the hope 
that he could continue to serve the Society’s interests for 
many more years. 

Toastmaster Driscoll said that the guest speaker of the 
evening was probably known to many of the audience be- 
cause of his many forceful speeches over the radio and from 
many platforms—Dr, Daniel Poling. He described Dr. Pol- 
ing as a minister, as a leader in civic movements, as an 
editor, radio speaker, and as an active worker in both the 
first World War and the present conflict. He said that Dr. 
Poling, during the past year, had visited all of the war 
fronts, with the exception of Australia, and was familiar 
with the troops in all of these theaters of war. 

Dr. Poling’s subject was “The War on Four Fronts,” and 
he gave a vivid description of his experiences of seven 
months overseas and contrasted some of the factors that 
made the present war a new kind of war as compared with 
World War 1. (The text of Dr. Poling’s address will appear 
in a later issue.) 

Toastmaster Driscoll expressed the sentiments of the audi- 
ence and their great appreciation for the fine address of 
Dr. Poling, saying “I am sure that as long as any man or 
woman in this audience attends meetings of this Society, 
they will recall this talk as one of the highlights in the 
entire history of the American Society of Heating and 
Ventilating Engineers.” 





Zeke Lockweod directs a Square Dance 
at the Old Timers Reunion 
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Progress in Development of Standards 
for Comfort Air Conditioning 


By Ferry C. Houghten* (D.Sc.), Washington, D. C. 


T us HISTORY of the early devel- 
»pment of standards for comfort 
air conditioning, like the history of 
the beginning of comfort air con- 
ditioning itself, is not clearly re- 
corded in our annals. Certain it is, 
however, that at the time of the or- 
ganization of the American Society 
of Heating and Ventilating Engi- 
neers in 1894, the warming of the 
air in habitations was the chief 
concern of the heating and venti- 
lating engineer. 

During and following the first 
World War, other conditions of the 
atmosphere were being considered. 
One of the first attempts to cata- 
logue and understand the impor- 
tance of the several physical and 
chemical properties of man’s at- 
mospheric environment was the de- 
velopment and presentation (2)? to 
the Society of the synthetic air 
chart by Dr. E. Vernon Hill. This 
work served several useful purposes 
in the early development of comfort 
air conditioning: first, by cata- 
loguing the several factors concern- 
ing the atmosphere known to affect 
the comfort and well-being of man, 
wide publicity and acceptance was 
given to their importance; second, 
by attempting to evaluate these fac- 
tors in terms of the knowledge then 
available, attention was centered on 
the lack of any semblance of ac- 
cepted quantitative data on many 
phases of the subject. A good ex- 
ample of the lack of acceptance of 
standardized values concerning 
comfort air conditioning was the 
wide difference of opinion concern- 
ing the effect on a person’s feeling 
of warmth of such physical condi- 
tions of the atmosphere as its dry- 


*Lt. Comdr., USNR, Research, Air Con- 
ditionin Section, Bureau of Ships. Also 
Research Division, Bureau of Medicine 
and Surgery. Member of ASHVE 

+Numerals in parentheses refer to Bib- 
liography. 

The opinions and assertions contained 
in this paper are not to be construed as 
official or reflecting the views of the 
Navy Department or the Naval Service 
at large. 

Presented at the 50th Annual Meeting 
of the American Society of Heating a 
Ventilating Engineers, New York, N. Y. 
January 1944. 
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bulb temperature, moisture content, 
and motion. Dry-bulb alone still re- 
ceived general acceptance. The 
chart went to the other extreme of 
accepting the wet-bulb temperature 
as the controlling factor. Contrast- 
ed with the views of Dr. E. Vernon 
Hill, as expressed in the synthetic 
air chart, Dr. W. H. Carrier and 
others, based upon theory and broad 
experiences gained through appli- 
cation in the field, held that both 
dry-bulb and wet-bulb were effec- 
tive in determining a person’s feel- 
ing of warmth. The wholesome con- 
troversies concerning these points 
drew attention to the then current 
work of Dr. Leonard Hill and 
others. Probably more than any 
other single influence, these contro- 
versies served to direct attention 


to the need for laboratory resvear: 
in this branch of the engineerin, 
profession and industry, and eye». 
tually to the organization by + 
Society of its Research Laboratory 
in 1919. 

Dr. C.-E. A. Winslow and his as 
sociates on the New York Stay 
Commission on Ventilation, and t! 
reports of their work, served a mos 
useful purpose in that the discus 
sion (7) of the report calls atte 
tion to the importance of the con. 
dition of the atmosphere in the en. 
closure rather than whether venti- 
lation was supplied by open wind 
or by mechanical means. 

The Comfort Chart. It may now 
be said that the controversies 
the late teens and early twenties 
which at times became acrimonious 
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erved in no small measure to sup- 
bly the incentive and determination 
or the following twenty years of 
prolific research which has marked 
he achievement of a half century 
pf success by the American Society 
bf Heating and Ventilating Engi- 
neers. Important in the program 
butlined by the Committee on Re- 
earch, upon the organization of its 
new laboratory, was the develop- 
ment of standards of atmospheric 
onditions for the comfort of man. 
he first of these standards to be 
onsidered was the relative effect 
mn a person’s feeling of warmth, of 
he dry-bulb temperature, the mois- 
re content, the movement or 
locity of the air, and the radiant 
eat. This study resulted in a num- 
ber of reports and the development 
of the well-known Comfort Chart 
f the Society, Figs. 1 and 2. The 
frst report (6) of this work was 
presented to the Society at its 1923 
nnual meeting in Washington, and 
gave the basic chart for men in 
still air, stripped to the waist, as 
in hot industry. This was followed 
by additional reports (11) show- 
ing the effect of air velocity on 
the feeling of warmth of a person 
in atmospheres of different tem- 
peratures and humidities. In these 
early studies the effect of radiant 
heat was made constant by insulat- 


—y US BUREAU OF MINES —-—-— 
| PITTSBURGH PA. 


ORY BULB TEMPERATURE F 
Fig. 2 


ing the walls, so that the surfaces 
in view of occupants were at ap- 
proximately the same temperature 
as the air dry-bulb temperature. 
Later work gave corrections to the 
basic chart for persons normally 
clothed and seated at rest, so that 
the chart, Fig. 1, in the form in 
which it is now used became avail- 
able to the Society in 1925 and it 
has not been revised since. 
Continued work on the effective 
temperature index during the past 
eighteen years, both in the labora- 
tory and elsewhere, has shown that 
the slope of the lines vary to a small 
extent with a number of variables, 
including the individual concerned 
at the time the observation is made, 
his clothing, his perspiration rate, 
and his activity. Other physical 
factors which affect the accuracy of 
the lines as drawn on the chart, are 
the air velocity and radiant heat. 
Data concerning the effect of the 
former are available, and the loca- 
tion and the slope of the lines may 
be corrected for the effect of air 
velocity if the velocity is known. 
The relative effect of radiant heat 
on a person’s feeling of warmth, as 
compared with the effect of air tem- 
perature, moisture content and 
velocity, has been studied in recent 
years at the Society’s Laboratory 
(59 and 62a) and by Bedford in 
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England. While much has been 
learned, the results are not yet suf- 
ficiently conclusive to permit cor- 
recting the comfort chart for the 
effect of radiant heat. It probably 
accounts for a number of instances 
where the results of different ob- 
servers have not been in complete 
agreement. 

More recent studies have demon- 
strated (59) that a person is only 
sensitive to a variation of about 3 
deg ET if the change is made slow- 
ly; that is, if a person in a given 
atmospheric condition feels ideally 
comfortable in his sensation of 
warmth, the temperature would 
have to be lowered or raised ap- 
proximately 3 deg ET before his 
sensation would positively register 
cooler or warmer. If a person goes 
quickly from one environment to 
another he is sensitive to a change 
of % deg ET. This sensitivity 
cannot be realized in practice, how- 
ever, because of the personal and 
physical variables cited. Taking all 
these different factors into account 
on a statistical basis, a minimum 
change of about 114 deg ET is sig- 
nificant. Most of the possible varia- 
tions in the accuracy of the effec- 
tive temperature lines, suggested 
from time to time, fall within a 
range of from % to 8 deg ET. 

Two outstanding suggestions in- 
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dicating possible variations in the 
accuracy of the slope of the lines 
have been made. Studies (50) at the 
Pierce Laboratories, Yale Uni- 
versity, indicate a more critical 
change in the slope of the lines for 
conditions resulting in change from 
insensible to sensible perspiration. 
This is demonstrated by the differ- 
ence between the two curves, Pierce 
Evaporation and ASHVE Evapora- 
tion, in Fig. 3. The main differ- 
ence between these two curves, 
above 70 F, may be accounted for 
by the fact that the subjects in the 
two studies were not equally active 
or clothed alike. The discrepancy 
between the two curves, which 
would indicate a change in the slope 
of the effective temperature lines, 
is the rapid change in slope of the 
Pierce Evaporation curve at ap- 
proximately 86 F, as contrasted 
with the gradual change in the 
slope of the ASHVE Evaporation 
curve. However, the magnitude 
which this question may involve 
concerning the accuracy of the slope 
of the effective temperature lines, 
as shown in Fig. 3, will be consid- 
erably less than the three degrees 
sensitivity of any individual. 
More recently there was a ques- 
tion raised concerning the accuracy 
of the slope of the effective tem- 
perature lines for very hot environ- 
ments in the neighborhood of 95 
deg ET. A check (66) of the lines 
in this region of the chart, both by 
primary sense reactions and by 
physiological reaction, indicates 
that their slope may require a slight 
change, possibly to the extent that 
95 deg ET at 30 per cent relative 
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humidity should be corrected to 93 
deg ET or a 2 deg change. These 
critical studies of the accuracy of 
the slope of the effective tempera- 
ture lines in different regions of 
the chart have served to demon- 
strate the essential accuracy of the 
chart as now used. 

Following the original presenta- 
tion of the effective temperature 
chart to the Society by its Research 
Laboratory, it is natural that there 
should have been a slow acceptance 
of ‘ts usefulness. Its gradual but 
increasing rate of acceptance 
throughout the past eighteen years 
may be taken as a measure of the 
increasing recognition of the need 
for control of the atmospheric en- 
vironment for human comfort and 
well-being. Following the original 
publication of the basic chart in 
1923 it received attention from, and 
its accuracy was commented upon 
by those responsible for maintain- 
ing working environments in hot 
spaces on Naval vessels. This was 
demonstrated by a recent discov- 
ery in the files of the Air Condi- 
tioning Section of the Bureau of 
Ships, U. S. Navy, of the original 
paper published in 1923, together 
with comments indicating its es- 
sential accuracy when applied to 
high temperature. 

The Comfort Zone. Prior to the 
development and acceptance of the 
Society’s comfort chart, a comfort 
zone was defined as that range of 
temperatures over which most peo- 
ple were comfortable. This applied 
essentially to comfort in winter 
heated space. It is, therefore, nat- 
ural that the establishment of the 
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effective temperature index sh y\q 
have been immediately followe. }y 
a study to determine the effe. tive 
temperature range under w ich 
most people are ideally comfort: bje 
The comfort zone and the com for 
line were established (9 and 15 
for winter heating by the Socicty’s 
Laboratory in 1923. The maximum 
percentage of persons was found 
to be comfortable at about 66 deg 
ET, with a decreased percentage 0; 
comfort for higher and lower effec. 
tive temperatures. 

With the growing application of 
summer cooling and air condition- 
ing in the late twenties and early 
thirties, some confusion and con- 
troversy developed concerning the 
conditions to be maintained. The 
early attempts were to use the same 
standards for summer comfort as 
were used for winter comfort. This 
was obviously doomed to failure and 
the whole effective temperature idea 
seems to have been temporarily 
discarded by many in the applica- 
tion of summer cooling. Two rea- 
sons may be cited as accounting 
for this misunderstanding: first, 
summer cooling requires a higher 
effective temperature for comfort 
because of the effect of acclimatiza- 
tion; second, a person entering a 
cool space from the hot outside, in 
attempting to be in equilibrium 
with the hot outside, experiences a 
shock because he is wet with per- 
spiration and therefore he is not 
in equilibrium with the environ- 
mental air of the cooled space. The 
lack of understanding and knowl- 
edge of these points resulted in 
various practices, including the 
maintaining of a 57 F dew point, 
and various dry-bulb temperatures, 
based upon the weather dry-bulb 
temperature. By 1934 this confu- 
sion had resulted in a request that 
the laboratory take up a study of 
the requirements for summer cool- 
ing. In all, eleven papers (38, 40, 
44 to 48, 53, 54, 57, and 60) were 
presented to the Society, dealing 
with the optimum effective tem- 
perature for summer cooling and 
air conditioning and resulting from 
both laboratory and field studies. 

These papers made some evalua- 
tion of the effect of the cold shock 
experienced by a person upon en- 
tering a cooled and air conditioned 
space from the hot outside. They 
also served to show that the effec- 
tive temperature lines applied for 
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mmer cooling, and that persons 
comfortable in summer cooled 
at effective temperatures 
nging from 69 or 70 deg ET up 
about 72 or 73 deg ET. Studies 
a number of geographical loca- 
ons indicate that while there is 
me variation in the optimum for 
ferent geographical regions in 
e United States, this variation is 
pt great. There is some variation 
the optimum effective tempera- 
» depending on acclimatization 
nd the age and sex of the person, 
indicated by the different 
udies, including a survey (63) of 
he different studies by the Tech- 
cal Advisory Committee under 
he chairmanship of Thomas Ches- 
r. However, the maximum varia- 
om in the optimum is not great. 
ig. 4 gives optimum curves for a 
umber of groups and geographical 
gions. 
Acclimatization. In all of the 
udies dealing with man’s physio- 
yical and psychological responses 
» his atmospheric environment, 
limatization has been found to 
»>an important factor. Thus, ac- 
imatization is shown to account 
or the difference in the indoor air 
nditioning requirement between 
inter and summer of from about 
s to 71. deg ET. One reason for 
ificulty in establishing the winter 
nd summer comfort lines with pre- 
ision is the fact that the time 
vent in the conditioned spaces 
self tends to acclimatize an occu- 
ant. Obviously, if a person should 
pend all of his time in atmos- 
ric environments conditioned to 
uit his comfort in either winter or 
ummer, his desire would slowly 
vitate to a single optimum con- 
ition. Findings in the laboratory 
59) indicate that this would prob- 
bly be between 68 and 70 deg ET 
or most persons. According to the 
est information available from the 
oiety’s Laboratory and other 
tudies, acclimatization requires 
om one to two weeks. A longer 
riod is indicated for acclimatiza- 
ion to cold than is required for 
limatization to heat. The labora- 
ory has found from seven to ten 
ys required for acclimatization 
» heat, either as a result of change 
n summer weather or for men 
orking in a hot environment. 
Heat Dissipation to the Atmos- 
ere. In the application of sum- 
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during the middle twenties, need 
developed for accurate data on the 
rate of heat dissipation from the 
human body to the atmosphere, and 
the differentiation of this heat into 
sensible and latent heat for differ- 
ent atmospheric conditions. These 
data were made available in a series 
of articles (20, 24, 67 and 68) pre- 
sented to the Society and published 
in its Journal and in other journals. 
As viewed from the physiological 
point of view, this represents the 
greatest contribution of the So- 
ciety’s Research Laboratory and is 
accepted and used extensively by 
physiologists, particularly in studies 
dealing with the adaptation of man 
to different climatic and environ- 
mental conditions. These data are 
used universally by the air condi- 
tioning engineer in estimating the 
design cooling load resulting from 
occupancy. 

Air Conditioning in Industry. 
The early development of comfort 
air conditioning found its greatest 
interest in attempting to provide 
ideal comfort in otherwise hot en- 
vironments. First, the theater, and 
later, other audience halls, shops. 
restaurants, and other places of as- 
semblage were cooled and condi- 
tioned. Usually the chief incentive 
was the box office receipts or ap- 
peal to prospective customers. The 
early and middle thirties witnessed 
a growing interest in the applica- 
tion of air conditioning to alleviate 
unbearable conditions in industry. 
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The efficiency of the worker and 
labor laws were the major incen- 
tives. 

Because of the unusual industrial 
surroundings, as contrasted with 
audience halls and other places of 
assemblage, and because ideal com- 
fort is costly, it seemed necessary 
to base the standards to be main- 
tained on the physiological re- 
sponses of the worker and to per- 
mit conditions too warm for ideal 
comfort. A series of studies were 
initiated in 1987 which have con- 
tinued until the present. The pur- 
pose in these studies was to main- 
tain in the laboratory such environ- 
mental conditions as pertain to any 
given industry, to subject indi- 
viduals to those conditions whilst 
performing rates of work which 
pertain to the industry and to de- 
termine their physiological reac- 
tions and responses. The worker’s 
body temperature, pulse rate, 
metabolism, respiration, blood pres- 
sure, vital capacities, degree of 
perspiration and feeling of warmth 
were studied. The results of a com- 
prehensive study (49, 56, 62, 66, 
69) establish the basis for other 
studies applying to different indus- 
tries. As was to be expected, it was 
found that the effective tempera- 
ture of the environment was the 
controlling factor, and that at least 
a fairly wide range in relative hu- 
midity is permissible as far as the 
worker’s comfort is concerned. 

Present Conditions of Standards 





178 





| 
' 
' 
’ 











and Requirements. Our knowledge 
concerning the physiological re- 
sponses of persons to atmospheric 
conditions, as required for the ap- 
plication of air conditioning for 
human comfort, has kept pace with 
the professional and industrial re- 
quirements of the engineer. These 
findings have proven of great in- 
terest to the physiologist, who has 
only recently recognized it as a field 
in which he should be interested. 
The requirements and, therefore, 
the findings of the Society’s Labora- 
tory have not always involved the 
precision desirable for the estab- 
lishment of academic scientific facts 
in which the physiologist is inter- 
ested. Hence, there is a current in- 
terest in studies aimed to establish 
finer differentials between physio- 
logical response to small environ- 
mental changes. These studies will 
be of interest to the air condition- 
ing engineer, and in some cases his 
practices may be altered in some 
small degree as a result thereof. 

The present needs for further re- 
search as viewed from the point of 
view of the air conditioning engi- 
neer, include: 

1. A better understanding of the 
relation between the comfort and 
health of a person, and the relative 
humidity of his environment, inde- 
pendent of the effective temperature. 
The results of studies at the Pierce 
Laboratory indicate (70) that the op- 
timum relative humidity may be in the 
neighborhood of 70 per cent. 

2. More accuraté studies of environ- 
mental conditions, immediately above 
and below the sensible perspiration 
line, with a view of establishing the 
abruptness of this change and, there- 
fore, indirectly the change in the slope 
of the effective temperature lines in 
this region of the Psychrometric 





oratory would seem to indicate that 
any differences from present stand- 
ards will be of academic rather than 
practical importance. 

3. Further studies of the shock ex- 
perienced upon entering or leaving a 
summer cooled and air conditioned 
space, from or to the hot outside 
weather. This is probably of greater 
importance to older people than those 
who served as subjects in the Society’s 
studies. 

4. Studies of physiological re- 
sponses to heat, with a view of deter- 
mining more accurately any harmful 
effects of exposure to moderately hot 
atmospheres, particularly the effect of 
exposure to heat during short pe- 
riods of work or during the entire 
twenty-four hour day. Will sleeping 
in a comfortable environment compen- 
sate for an eight hour shift in hot 
industry ? 

Military Interest in Man’s Re- 
sponse to His Atmospheric En- 
vironment. The violent tempo of 
the global war, requiring the high- 
est degree of intelligence and per- 
formance on the part of man in 
handling mechanized equipment, 
has developed an interest in this 
subject far beyond anything here- 
tofore experienced. Needless to say, 
the findings of the Society’s Lab- 
oratory during the past twenty 
years have served a need in supply- 
ing a great deal of the basic data, 
as well as a vantage point from 
which the more specialized studies 
may proceed. However, the en- 
vironmental conditions met with are 
much more extreme, and in many 
cases the need for precise data is 
more acute. 

The demands made by the mili- 
tary establishments of our govern- 
ment upon the Society’s Laboratory 
during the approach of the present 
war and the large number of mem- 


bers of the Society who are «xpe, 
in this subject and who have bee, 
called to serve in solving thew 
problems testify to the comm uni 
of interest between the military j, 
fighting this war and the envirg. 
mental-physiological research ¢). 
ried on by the Society during ty 
past 20 years. For obvious re. 
sons, the many lines of specialize; 
interest in these studies and t, 
courses which they are taking cy 
not be discussed here. However, }: 
may be said that many phases oj 
the environmental - physiologic, 
subjects in which the Society an 
its research has been interested ar 
being intensively investigated. Be. 
cause of the urgent need for the re. 
sults, these studies are seldom car. 
ried beyond the point of supplying 
the minimum information needs 
at the moment. With cessation of 
hostilities these findings wil! te 
available for civilian use, and it js 
certain that they will give < creat 
impetus to the present day know. 
edge of the air conditioning engi- 
neer. Because of the spotty, as con- 
trasted with comprehensive, nature 
of the studies, much will be re 
quired in correlating the results and 
filling in the gaps. As far as re 
sults of value to the air condition- 
ing engineer are concerned, this 
will fall upon this Society and its 
Committee on Research. The many 
interests developed in this subject 
during the war by noted scientists, 
including the physiologist, aerolo- 
gist, anthropologist, geographer. 
psychologist, and others, promise 
an intensified interest in the 
civilian application of air condi- 
tioning for human comfort after 
the war. 








Chart. Studies by the Society’s lab- 
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RESEARCH ASHVE RESEARCH ASHVE 
. REPURT TRANSACTIONS REF. REPORT TRANSACTIONS 
™ No. VoL. No. YEAR PaGE No. AUTHORS No. No. VoL.No. YEAR PaGENo. AUTHORS 
719 31 1925 123 W.J. McConnell, C. P. 48 # 1103 44 1938 591 ¥F. C. Houghten, A. B. 
Yaglou and W. B. Ful- . a R. i’ aay 
ton. an war itkow- 
750 32 1926 237 W. J. McConnell and ski. 
C. P. Yaglou. 49 1106 45 1939 59 W. L. Fleisher, A. E. 
755 32 1926 315 F.C. Houghten, W. W. a we TS 
Teague and W. E. ae _ and M. B. 
Miller. erderber. 
50 3=1107 45 1939 111 C.-E. A. Winslow, et al. 
 Seltilieeeliieeed or ~ en hk ee ee ee ee wo Hick, R. W. Kee- 
Miller. ton, athaniel Glick- 
man and H. C. Wall. 
830 35 1929 245 F.C. Houghten,W.W. 55 1413113 45 1939 161 =F. C. Houghten and 
Teague, ° E. Miller WwW # Cc k J 
and W. P. Yant. 53 i127 45 1939 459 A.J. Rummel, F. E 
831 35 1929 269 C. ‘ hen ang and Phil- Giesecke. W. H. Bad. 
ip Drinker. ",s TM 
ak gett and A. T. Moses. 
867 36 1930 383 S, a Fee P 54 1136 45 1939 577 +-¥F. C. Houghten, Carl 
. ‘ Gutberlet and A. A. 
Blackfan. Rosenberg. 
874 36 1930 511 3 He Tucker and 55 1151 46 1940 157 R. W. Keeton, F. K. 
ucker. Hick, Nathaniel Glick- 
908 37 1981-541‘. C. Houghten, W. W. an ind 1. i: ens 
Teague, E. Miller gomery. 
an P. Yant. 56 1153 46 1940 185 F. 
933 38 1932 410 C. P. Yaglou, et al. BP a nowy a 8. 
934 38 1932 424 FF. C. Houghten and Ferderber. 
Paul McDermott. 57 1160 46 1940 291 W. J. McConnell and 
935 38 1932 439 F. C. Houghten and M. Spiegelman. 
Paul McDermott. 58 1161 46 1940 307 M. B. Ferderber, F. C. 
946 39 1933 83 F. C. Houghten and Houghten and Carl 
Paul McDermott. Gutberlet. 
959 39 1933 261 F. C. Houghten and 59 1172 47 1941 93 F. C. Houghten, S. B. 
J. L. Blackshaw. Gunst and J. Suciu, Jr. 
967 89 1933 395 F. C. Houghten and 60 # £1174 47 1941 139 F. C. Houghten, H. T. 
Paul McDermott. Olson and S. B. Gunst. 
984 40 1934 263 * en - LS 61 1175 47 1941 159 R. W. Keeton, F. K. 
amp an : F Hick, Nathaniel Glick- 
Farber. d - 
1004 41 1935 95 F. C. Houghten and mene, viol sia 
Linwood i naggg 62 1188 47 1941 403 F. C. Houghten, M. B. 
1009 41 1935 157 f - o—~ ee == > Ferderber and Carl 
randt an ennet Gutberlet. 
Morse. 62a 1193 48 1942 55 F. C. Houghten, Carl 
1015 41 1935 253 IT cee me ge Mae Re a and E. C. 
mble, Car utber- . 
ae Fe oy Merle F. Lich- 63 1196 48 1942 107 Tomes Chester, et al. 
nfels. 
1016 41 1935 268 F. C. Houghten, H. H. 
ee on re ,: 5 . — 
let and Merle F. Lich- REF. ASHVE JOURNAL 
tenfels. No. YEAR aseerra Page No. AUTHORS 
1017 41 1935 279 FF. C. Houghten, Carl ——— —__—_—- —- —— 
Gatberlet and M. F. 64 1928 December 873 F. C. Houghten 
1031 42 1936 138 G. P. Yaglou, E. C. and W. W. 
Riley and D. I. Coggins. Teague. 
1085 .- 42 1936 215 F. C. Houghten and 65 1940 November 678 H. P.& A.C. F.C. Houghten, 
Carl Gutberlet. H. T. Olson and 
1054 43 1937 131 F. C. Houghten, M. B. John Suciu, Jr. 
poe and Carl 66 1943 April 205 H.P.& A.C. F.C. Houghten, 
utberle Carl Gutberl 
1055 43 1937 145 F. C. Houghten, F. E. be M. Son 
Giesecke, C. Tasker derber. 
and Carl Gutberlet. 
1068 48 1937 423 < i, See and W. N. SS. ee 
it 4 
1079 44 1938 145 F. K. Hick, R. W. Ne PuBLICATION YEAR MontTH AUTHO 
Keeton and Nathaniel > ee _ — 
ckman. “pipes aun ry 
1086 44 1938 #289 FF. C. Houghten, Carl 67 TheAmerican 1929 April F.C. Houghten, W. W. 
eee ae Edward Journal of Tearue, W. E. Miller 
: ysiology and W. P. Yant. 
1088 8644 + #8=61938 337 A. B. Newton, F. C. ¢ 3 ‘he American 1931 March F. C. Houehten, W. W. 
ee Wr Gaslley. Journal of Hy- Teacue, W. E. Miller 
1100 44 1938 549 C. Tasker. giene and W. P. Yant. 
1101 441988 559 F.C. Bada 2% See te veer 2. & Been, Xe. 5. 
; adgett ~ erderber an , se 
1102 44 1938 571 A. B.°Newton, F. C. cine Rosenberg. 
Houghten, Carl bathe 70 TheAmerican 1941 C-E. A., Winslow, L. P. 
_e Ww: . and = of Hy- > and J. H. 
omlinson. ene elbock. 
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SUMMARY OF LOCAL CHAPTER MEETINGS 
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| 
MEETING ATTEN) ANq 
CHAPTER DATE SUBJECT SPEAKERS OTHER FEATURES 4 | Armmnance| RATio* 
Bs Ns Si ee Ex ; 
Connecticut | Jan. 4 Radiant Heating | N. W. Hosler, A.| TL. E. Seeley was elected 61 2.02 
M. Byers Co. Chairman of Nomi- 
nating Committee 
Vice-Pres. Teasdale in- 
troduced S. K. Smith, 
Westfield, Mass., and 
R. L. Blanding, Phila- 
delphia 
Delta Jan. 14 mane mfg 0. Ws Pose, Get Joint session with Louis- 60 0.52 
ystems an ts) ngrg. Plan i . Soci 
Their Design Approval Sec-| *~™ Engrg _ 
tion, Maritime 
Commission | 
Illinois Jan. 10 Electronics M. Brasseur,| Discussion on Electron- | 92 0.63 
: Engr., Westing-| cs by Messrs. Heckel, | 
Electronics at} house Elec. and Sutcliffe, Coulter, 
Work (sound; Mfg. Co. Raymond, King, Mar- 
film) schall, Brooke and | 
Gallagher 
| 
lowa Jan. 11 Wartime Activi-| J. L. Dalton, Head, . ; rted 15 0.63 
ties of the FBI Des Moines Of- is ate ve 
fice, FBI | 
H Kansas City | Jan. 24 Results and Ex-/A. L. Ottum, Htg./R B. Mason submitted 40 0.71 
riences In a/ and Vtg. Engr., Financial Report, and 
adiant Heated; Glenn L. Martin-| CAL. Davis report- 
Home Nebraska Co. ed for the Membership 
i Committee 
Pumps R. D. Thomas 
Massa- Jan. 18 Calculating the/T. N. Adlam, 42 0.66 
chusetts Requirements! Bethlehem, Pa. 
for Radiant 
Heating 
Michigan Jan. 17 Recent Develop-| KF. T. Cope Messrs. Winans and Du- 113 1.2 
ments in Heat bry put on a Double 
Insulation or Nothing Quiz Pro- 
gram 
War movie shown 
Minnesota | Jan. 10 Potentialities of| Arnold Raugland,| Comments by R. W. Otto 35 0.52 
Post-War Busi-| Pres., Minnesota| on type of construc- 
ness Chapter A.I.A. tion work at present 
time 
Informal Talk on|H. E. Gerrish A. B. Algren warned on 
Opinions as to results of Kilgore Bill 
Duration of War 
Montreal Jan. 17 Problems and|G. R. Benskin Retiring Pres. Hamlet 31 0.40 
Treatment of , introduced new Pres. 
Boiler Feed A. M. Peart 
Water on 75 hp J. B. Dykes, Treasurer, 
presented his financial 
report 
Nebraska Jan. 11 Temperature Con-/ Walter J. Baak,| John Engskow gave talk 23 0.52 
trol Applications; Omaha on Em ney Con- 
struction Work in Far | 
North 
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| 
MEETING | | ATTENDANCE 
HAPTER DATE SuBsEctT | SPEAKERS | OTHER FEATURES ATTENDANCE,  Ratio* 
INDANG . : | . 
\TIo* y York Jan. 17 National Anniver- D. D. Kimball, | Presented each speaker | 117 0.63 
z sary Meeting) Pres. 1915 with a copy of So- | 
a Honoring Five}|Homer Addams,| ciety’s Transactions 
2 Living Past)! Pres. 1924 of his respective term 
Presidents who| W. H. Driscoll,’ of office, with name 
were also mem-| Pres. 1926 | embossed in gold let- 
bers of New/Dr. W. H. Carrier, tering 
York Chapter; Pres. 1931 
durin eir}W. L. Fleisher, | 
terms of office Pres. 1941 
~ 
prth Jan. 10 Vice- Pres. Karl/Dr. Zay Jeffries,| Due to weather condi- 0.27 
9 arolina Selden arranged! Technical Dir.,/ tions (icy roads) at- * 
for Chapter to} General Electric! tendance was limited 
attend annual/ Lamp Dept. 
dinner of Char- Nela Park, Ohio 
lotte Engineers 
Club 
3 | | 
rth Jan. 17 | Modern Apartment |p. C. Pfeiffer, as-| Pres. McClanahan an- 29 0.54 
exas | | House Heating! sisted by Logan! pounced members of ; 
System (Illus-| Knapp | Program Committee 
trated) 
orthern Jan. 10 ‘Transitional A.s-|Richard N. Jones,| Sound film on War De- 48 0.74 
Dhio | pects of Build-| Western Mgr., partment Report re- 
ing Architectural! Jeased by U. S. Army. 
Forum 
| | 
lahoma Jan. 26 | Radiant Heating [C. A. Hawk, Dir. 49 4.40 
of Heating Re- 
search, A. M. 
Byers Co., Pitts- 
burgh, Pa. 
tario Jan. 10 Air Conditioning Dr. W. H. Carrier, Joint meeting with 169 0.58 
of Multi-room| Syracuse, N. Y-| ASME Ontario Chap- 
Buildings ter 
regon Jan. 6 Topic to be/E. C. Willey, T. E.| colored films of boating 
brought up at Taylor, J. J. down the McKenzie 
Society’s 50th} Byrne, B. W.| River, through cour- 
Annual Meeting; Farnes tesy of Capt. Godfrey, 
Army Base at Cor- 
vallis 
icifie Jan. 12 Outline of 50th/E. O. Eastwood,|Two sound films by 81 0.58 
orthwest Annual Meeting) Past - President! courtesy of U. S. 
of Society of Society. Navy 
hiladelphia | Jan. 13 Annual Entertain- Reading of minutes and 102 0.85 
ment Meeting business waived 
tsburgh Jan. 10 Heat and Its Con-| R. M. Langley Sound movie depicting 29 0.44 
trol attempts of man to 
control and make use 
of heat energy 
Louis Jan. 11 The Pentagon|C. S. Leopold, Con-| Treasurer submitted re- 69 0.48 | 
Building (illus-| sulting Engr.,| port 
trated with lan-| Philadelphia, Pa. 
tern slides) 
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—~ 
MEETING ! ATTEN DANG 
CHAPTER DATE SUBJECT SPEAKERS | OTHER FEATURES ATTENDANCE Ratio* 
ze 
Southern | Jan. 19 Electronics for| B. T. Barnitz, In-| Joint Meeting with| 68 0.8" 
California Post War dustrial Engr.,| ASRE Chapter 
Los Angeles 
Dec. 8 Sewer System of/Messrs. R. F.| Art Theobold gave the 36 0.48 
City of Los An-| Brown and G.| Treasurer’s Report. 
geles | A. Parks, Sani- | 
tation Engrs. ' 
Washington | Jan. 12 Human Engineer-| Julian Pennington,|E. J. Febrey reported 47 0.32 
ing Baltimore, Md. | progress on lost Chap- 
| ter records 
Outline of Pro- |R. A. Wasson,|F. B. Sale, Treas. sub- 
gram of 50th; Pres. of N. Y.| mitted his report 
Annual Meeting; Chapter 
of Society 
Western Jan. 10 The Thermody-|Richard Vidale,|It was unanimous that 38 0.79 } 
Michigan | mamics of Vege-| Engr., Douglas! Society be given invi- ‘ 
_ table Dehydra-; McBean Co.,| tation to hold Sum- 7 
tion | Rochester, N. Y.| mer meeting in Grand e 
| Rapids h 
Dec. 13 Industrial Exhaust | W. N. Witheridge, 44 0.91 P 
Ventilation Chief, Bur. of 
Ind. Hygiene, 
Detroit I 
Heating and Ven-| Harry Sze, Chi- 27 0.45 | 
tilating in China nese Engr. (sent 
i by Chinese Govt. ' 
to U. S. to study t 
power plant op- e 
eration) . 
ef 
Western Jan. 17 Comfortization of|A. J. Foote, Cur-| Pres. S. M. Quackenbush 35 | 0.58 0 
| New York Airplane | tiss Wright Air-| reported on member- h 
| plane Corp. ship and discussed fu- : 
ture meeting plans h 
Dec. 20 | Annual Christmas | | » 
| Party |\Joseph Davis and 83 | 0.99 a 
| Messrs. S. W. Strouse - 
| and D. J. Mahoney i 
| provided entertain- | 
ment Je 
wa 
Nov. 8 | Aviation Then and| Lieut.-Col. (re-|F. A. Moesel reported 35 0.61 i 
| Now tired) Goldsbor-| on membership for . 
ough, Army, year - 
Liaison Officer h 
Oct. 11 |Forecast of Fu-|R. E. Carlin,| Pres. Quackenbush an- 41 0.66 10 
| ture Events | Nash-Kelvinator| nounced appointment he 
| Sales Corp. | of several committees bf 
nen ate n 
| : 
1g 
Wisconsin Jan. 17 'Bombers over Sound film H. W. Schreiber spoke 75 1.25 7 
| North Africa | on progress of Bur. of | 
Mines fuel conserva- 
War Department! Sound film tion program p 
Report | bf 
Geo. Playfair, Past Pres. he 
| Annual Meeting in| Ernest Szekely,| of Toronto Chapter, n 
| New York Chapter Dele-| was introduced bss 
gate mi 
] 
ca 
tf 
hat 














a. PEE VOR MOA te ar 


*The attendance ratios shown represent the meeting attendance divided by the Chapter membership. These will be useful as 4 ng 
partial indication of interest shown by local chapter members in various types of subjects programmed by other local chapters ani 
may be helpful in deciding on subjects for other chapter meetings. & . re 
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AR DEPARTMENT HONORS 
ORNTON LEWIS 


For the past two years, Thornton 
wis, Past-President of the ASHVE, 
been in Washington, D. C., with 
he Ordnance Department as Deputy 
hief of the Production Branch. 

On December 31 he received cita- 
on number one for distinguished 
ervice, the first of its kind to be 
warded. The citation reads as fol- 
pws: 























































THE ORDNANCE DEPARTMENT OF THE 
UNITED STATES ARMY 


MAKES IT KNOWN 


THORNTON LEWIS 
as rendered distinguished service to his 
wntry in the struggle to maintain the 
eedom of all people. By the exercise of 
is initiative and ingenuity he has made 
marked contribution to the War Pro- 
yction Program. 

(Signed) L. H. CAMPBELL, Jr., 


Major General, Chief of Ordnance 


Since December 15, Mr. Lewis has 
en chief of the Public Service 
ranch, Readjustment Division, Head- 
uarters Army Service Forces. This 
ivision plans policies and procedures 
or the termination of contracts and 
e disposal of surplus property of 
e War Department. 


IDWARDS RECEIVES 
eMICAL AWARD 


Junius D. Edwards, Pittsburgh, 
ember of the ASHVE Technical 
dvisory Committee on Insulation, 
nd Assistant Director of Research of 
e Aluminum Company of America, 
eceived the Award of the Pittsburgh 
tion of the American Chemical 
bociety at a dinner, February 17th, at 
he University Club, Pittsburgh. Mr. 
dwards’ Award is in the form of an 
juminum plaque which has been pre- 
nted to those who have made prom- 
ent contributions to science in the 
Pittsburgh district. 


The presentation of the Award 
practically coincides with Mr. Ed- 
ards’ 25th Anniversary in the alu- 
minum industry, and the citation he 
eceived was in recognition of his dis- 
inguished service to chemistry, 
hrough his fundamental contribu- 
ions in the fields of gas chemistry, 
he chemical and physical metallurgy 
ff aluminum and aluminum paint, and 
he practical application of these de- 
felopments for the betterment of 
mankind through his activities as in- 
entor, author and editor. 

Mr. Edwards is a native of Minne- 
polis, a graduate of the University 
ff Minnesota in 1912, and is the au- 
hor of a great many scientific papers 
nd the inventor of numerous proc- 
ses for the improvement of alu- 
hinum production. 

He holds membership in the Amer- 
tan Chemical Society, American In- 
titute of Chemical Engineers, Illumi- 
lating Engineering Society, Ameri- 
fan Society of Heating and Ventilat- 
ng Engineers, and a number of local 
brganizations. 


LYNCH HEADS ROME 
CHAMBER OF COMMERCE 


William L. Lynch, president of the 
Rome-Turney Radiator Co., Rome, N. 
Y., was recently elected president of 
the Chamber of Commerce of that 
city. 

Mr. Lynch has served the city in 
many capacities since his graduation 
from the Rome Free Academy. In 
1940 he served as president of the 
Kiwanis Club. In 1941 he became 
trustee of the Rome Savings Bank, 
and has been active in the Elks and 
Knights of Columbus. In 1942 he was 
appointed by WPB as a member of 
the Advisory Committee of the Fin 
Coil and Cooler Industry. 

Mr. Lynch has been president of 
the Rome-Turney Radiator Co. since 
1921, and also holds membership in 
the American Society of Refrigerat- 
ing Engineers. 


WAID GOES TO CHICAGO 


Announcement has recently been 
made by Scott Valve Manufacturing 
Co., Detroit, Mich., that Glen H. 
Waid, factory representative for the 
past 30 years, has transferred to the 
company’s Chicago office, 15 S. Clin- 
ton St. 


RUMMEL ORGANIZES 
SALES COMPANY 


On January 15, A. J. Rummel be- 
came associated with Langhammer- 
Rummel Co., 436 Main Ave., San An- 
tonio, Texas, to represent the manu- 
facturers of various lines of heating, 
ventilating and mechanical equip- 
ment. 

Mr. Rummel was formerly Assis- 
tant Manager of the Commercial De- 
partment of the City Public Service 
Board, and served as President of the 
South Texas Chapter, ASHVE. 


DEATH OF THEODORE 
H. L. BACKUS 


Word has just been received that 
Theodore H. L. Backus, who has held 
membership in the Society since 1916, 
died December 12, 1943. 

Mr. Backus was born in LaPorte, 
Ind., June 13, 1876, and served an ap- 
prenticeship with Kenney & Quinlan, 
Ann Arbor, Mich., a firm that spe- 
cialized in heating, ventilating and 
plumbing work. 

He entered the partnership of 
Schumacher & Backus in 1904, and 
devoted a lifetime to the design and 
installation of heating, ventilating, 
power piping and water supply sys- 
tems. He was responsible for the de- 
sign and installation of many plants 
in the state of Michigan. 

It was with sincere regret that the 
Officers and Council learned of his 
passing, and express their sincere 
sorrow to the family who survive. 
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DEATH OF M. C. GILLETT 


M. C. Gillett, who has been a mem- 
ber of the Society since 1916, passed 
away January 26 after a long illness. 
He was born July 24, 1882, at Thomp- 
son, Pa., and after his early schooling 
spent 28 years with the Spencer 
Heater Co. as apprentice, machinist, 
foundry man, draftsman, salesman, 
branch office manager and general 
manager. 





M. C. Gillett 


In 1928 Mr. Gillett became identi- 
fied with the Hoffman Specialty Co., 
serving successively as District Sales 
Manager and Assistant Sales Man- 
ager. 

For several years Mr. Gillett had 
been seriously ill and had been on 
leave of absence since May 1, 1943. 

He was always active in Society 
affairs as a member of the Philadel- 
phia and Indiana Chapters. 

Surviving are two sons, two daugh- 
ters and his wife, Mrs. Florence K. 
Gillett, to whom the officers and 
Council offer their sincerest sympathy 
for their great loss. 


DEATH OF W. MUMFORD BAILEY 


The death of W. Mumford Bailey 
on December 21, 1943, has just been 
reported by his associates in London. 

Mr. Bailey was born in Bristol, 
England, on May 27, 1885, received 
his preparatory education at St. 
George’s Technical School and his col- 
lege education at Merchants Venturers 
College, Bristol, England. 

Mr. Bailey was the Managing Di- 
rector of the firm of Mumford Bailey 
& Preston, Ltd., heating and ventilat- 
ing engineers, and also was head of 
the British Trane Co., Ltd. 

He was rated a man of outstanding 
ability and was the engineer for the 
Royal Architect, and was responsible 
for the design and installation of 
heating and ventilating systems in 
such important buildings as the Port 
of London Authority, New Lloyd’s 
Bank Building, New Royal Mail 
Building, Government Hospital for 
World War Veterans and numerous 
others. 

He became a member of the Society 
in 1930 and he was also a member of 
the British Institution of Heating and 
Ventilating Engineers and the Royal 
Sanitary Institute. 

The Officers and Council regret the 
loss of a valued member, and have ex- 
tended their sincerest sympathy to 
Mr. Bailey’s family and associates. 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting or 
for membership in the Society. All applications for membership are to be sent to the Secretary and the nam 
cants and their references shall be printed in the next issue of the Journal of the Society or sent to the mem! 
approved manner as ordered by the Council. When replies are received from references, the Candidate’s 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possib! 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s app! 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by | 
During the past month 57 applications for membership have been received and the names of these men and 
sors are published in the following list. 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, ; 
the Council, urge members to assume their share of responsibility of receiving these candidates into membersh 
ing the Secretary promptly of any whose eligibility for membership is in any way questioned. 


Sir 


ppl 





a “a 





All correspondence in regard to such matters is strictly confidential, and is solely for the good of the So 


it is the duty of every member to promote. 


Unless objection is made by some member by March 15, 1944, these candidates will be balloted upon by t 
Those elected to membership will be notified by the Secretary immediately after election. 


REFERENCES 


CANDIDATES 


ADAMS, ARCHIE K., Mgr., Montana Iron Works, Butte, Mont. 


ARNOLD, RoBert S., Owner, Robert Arnold Sales & Engineering 
Co., Philadelphia, Pa. (Advancement) 
Bairp, A. D. G., Pres., A. G. Baird, Ltd., Toronto, Ont., Canada. 


BARNETT, ROBERT E., Engr. in Charge of Ventilation, L. D. 
Smith Shipbuilding Co., Sturgeon Bay, Wis. 

Best, E. THOMPSON, Mgr. Air Cond. and Refrig., Frank A. Mc- 
Bride Co., Paterson, N. J. 

BLACKWELL, J. S., Prop., Air Engineering, Indianapolis, Ind. 


BRADFIELD, JOSEPH L., Works Mgr., Best Universal Lock Co., 
Inc., Indianapolis, Ind. 
BRAGG, ROBERT E., Mfrs. Repr., Indianapolis, Ind. 


CARTIER, MARCEL E., Research Engr., American Radiator & 
Standard Sanitary Corp., Yonkers, N. Y. 
CHAMBERS, S. A., Vice-Pres., Almirall & Co., Inc., New York, 
“2 ? 


CONNELL, E. C., Htg. Engr., Sullivan Valve & Engineering Co., 
Butte, Mont. 
Cooper, C. H., Htg. Asst., Chase Co., Eugene, Ore. 


Cox, LE Roy E., Construction \(Htg., Vtg. and Air Cond.) 
Almirall & Co., Inc., New York, N. Y. 

CUMMINGS, GEORGE C., N. Y. Repr. for Htg. Dept., Dravo Corp., 
Pittsburgh, Pa. 

DARLING, ROBERT B., Pres., Robert B. Darling Co., Inc., New 
York, N. Y. 

DONCEEL, G. T., Industrial Engr., Oklahoma Natural Gas Co., 
Oklahoma City, Okla. 

DUNN, ROBERT, Chief Engr., The Canadian Bank of Commerce, 
Toronto, Ont., Canada. 

GAMBLE, BurRTON L., Designing Engr., Industrial Htg. Equip- 
ment, McCann Furnace Co., Cleveland, Ohio. 

GIBBONS, MICHAEL J., Jr., Htg. Engr., M. J. Gibbons Supply 
Co., Dayton, Ohio. 

HARDER, E. PAUL, Htg.-Vtg. Engr., Emerson Electric Manufac- 
turing Co., St. Louis, Mo. 

HARRINGTON, JEREMIAH P., Mech. Engr., U. 
Omaha, Nebr. 

HOSTETTER, J. C., Pres., Mississippi Glass Co., St. Louis, Mo. 


S. Engineers, 


HUBBELL, NED S., Plbg. & Htg. Engr., Mueller Brass Co., Port 
Huron, Mich. 

JANSSEN, HENRY J., Treas., Child & Scott-Donohue, Inc., New 
York, N. Y. 

LANGE, CLIFFORD C., Htg. Engr., Supvr., Installation, Sullivan 
Valve & Engineering Co., Butte, Mont. 

LUBKING, CHARLES J., Engr., Sales, Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa. 

Luzzi, THEODORE E., Engr., Almirall & Co., Inc., New York, 

. 
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Proposers 
T. J. Sullivan 
J. C. Kelly 
M. E. Barnard 
M. F. Blankin 
W. H. Evans 
V. J. Jenkinson 
E. W. Gifford 
M. V. Ejicholtz 
Joe Wheeler, Jr. 
H. J. Ryan 
S. E. Fenstermaker 
C. H. Hagedon 
C. H. Hagedon 
W. C. Bevington 
W. W. Grear 
C. N. Warren 
Bernhard Goerg 
Herwart Werker 
R. Hiers 
. A. Wasson 
. J. Sullivan 
C. Kelly 
. S. Chase 

E. Taylor 

R. Hiers 
. J. Olvany 
. W. Reynolds 
. B. Reilly 
. R. Hiers 
. J. Ryan 
ae a Ellingson 
. W. Gray 
. A. Stott 
. S. Spall 
. W. Sheldon 
A. Wilson 
. J. Gibbons 
. C. Green 

C. Sharp 

E. Carlson 
. E. McCulley 
. G. Peterson 
. H. Hobbie 
. B. Watkins 
. Saulson 
. K. Boomhower 
M. Scott 
. S. Koehler 
. J. Sullivan 
C. Kelly 
E. Hutchison 
. H. Dafter 
. R. Hiers 
. A. Wasson 
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Seconders 
J. E. MeDon: 
B. P. Adams 
R. H. Smiles 
W. A. Born 
W. C. Kelly 
A. J. Strain 
*R. A. Hearn 
W. W. Haerts 
A. C. Buensod 
W. L. Fleishe: 
W. C. Bevington 
C. W. Stewart 
S. E. Fenstermaker 
C. W. Stewart 
C. H. Hagedor 
W. C. Bevingtor 
C. H. Flink 
0. O. Oaks 
W. J. Olvany 
Joe Wheeler, J: 
J. E. MceDonne!l! 
B. P. Adams 
H. K. Mead 
G. H. Risley 
Joe Wheeler, Jr 
C. S. Koehler 
D. E. McCulley 
E. J. Ritchie 
C. S. Pabst 
F. D. Lawrence 
F. X. Loeffler 
W. A. Russell 
Arthur Nearingburg 
A. J. Strain 
R. H. Sweeney 
W. R. Moore 
N. J. Smith 
H. E. Sproull 
. C. Schwarz 
. R. Halt 
D. Williams 
F. Adams 
E. Frazier 
. A. Miller 
+ S. Whittaker 
. E. Ziel 
. A. Bennett 
. L. Chase 
E. McDonne! 
. P. Adams 
. C. Caldwell 
H. B. Prewitt 
J. A. Heller 
W. J. Olvany 


* 
QPS mo mo 


POs Om a 












ing Co., Omaha, Nebr. 











iL, KENNETH R., Mgr., Htg. Dept., Baker Manufactur- 


B. G. Peterson Verne Simmonds 
Henry Kleinkauf D. E. McCulley 


Ropert E., Owner, Robert E. Mason & Co., Charlotte, K. W. Selden, Jr. W. M. Wallace 
N.C. S. H. Downs C. R. McConner 
11, THOMAS N., Mgr., Northwest Supply Co., Butte, T. J. Sullivan J. E. McDonnell 
Mont. J. C. Kelly B. P. Adams 
HARD F., Sgt., U. S. Army, Overseas. *R. E. Macy E. K. Campbell 
pares, Ric *J. H. Santz M. F. Blankin 
4 - n, Louis A., Htg. Engr., American Furnace Co., St. B. C. Simons L. R. Szombathy 
Pilcatiq “on Mo. H. E. Grossenbacher G. B. Rodenheiser 
ad ouony, JAMES J., Steam Engr., Nebraska Defense Corp., Mead, Verne Simmonds G. E. Merwin 
i Nebr. B. G. Peterson D. E. McCulley 
" ONTESANO, FRANK P., Mgr., The Frank A. McBride Co., Pater- Joe Wheeler, Jr. A. C. Buensod 
“gon, H. J. Ryan W. L. Fleisher 
yeLter, Ervin J., Sales Engr., Sullivan Valve & Engineering T. J. Sullivan J. E. McDonnell 
~ Co., Butte, Mont. J. C. Kelly B. P. Adams 
urray, W. W., JR., Vice-Pres., Almirall Co., Inc., New York, C. R. Hiers W. J. Olvany 
VY, Whig , N. Y. Joe Wheeler, Jr. J. A. Heller 
«urkin, A. J., Partner-Houston Office Mgr., Natkin & Co., F. C. Brandt H. L. Jones 
Couned Houston, Texas. A. F. Barnes A. B. Banowsky 
pERSCHULTE, R. H., Sales & Field Engr., D. T. Randall & Co., E. F. Hyde H. E. Ziel 
Detroit, Mich. (Advancement) G. H. Tuttle T. H. Mabley 
pips, DEAN, Chief Engr., Coleman Lamp & Stove Co., Wichita, M. M. Rivard W. A. Russell 
Kans. C. A. Davis O. A. Forslund 
PeKseN, GEorGE W., Sales Repr., St. Louis, Mo. H. C. Sharp G. W. F. Myers 
E. E. Carlson L. W. Moon 
PuRINTON, DEXTER J., Asst. Plant Mgr., Wright Aeronautical A. V. Hutchinson Russell Tree 
Corp., Paterson, N. J. (Advancement) W. E. Heibel Philip Greise 
peep, THOMAS M., Jr., Sales Engr., John J. Nesbitt, Inc., New R. A. Wasson H. H. Bond 
York, N. Y. C. S. Koehler Joe Wheeler, Jr. 
Ritter, InviING S., Design Engr., Westinghouse Electric Eleva- A. H. Goelz H. E. Gould 
tor Co., Jersey City, N. J. L. G. Huggins Henry Kleinkauf 
ScHULMEISER, W. A., Sales Mgr., American District Steam Co., C. W. Stewart M. F. Blankin 
N. Tonawanda, N. Y. G. D. Winans M. N. Musgrave 
Smart, J. HOWARD, Vice-Pres. in Charge of Sales, Tuttle & Stanley Hart A. F. Hinrichsen 
Bailey, Inc., New Britain, Conn. T. S. Hart G. W. F. Myers 
Sura, W. E., Sr., Draughtsman, Kodak, Ltd., Wealdstone, E. A. Pearce *F. C. Burton 
ker Middlesex, England. *C. F. Kingham *A. C. Ellis 
SuyTH, GeorGE E., Service Mgr., Consolidated Conditioning Thomas Baker J. D. W. Robertson 
Corp., Mt. Vernon, N. Y. H. J. Rose C. S. Koehler 
Sree., WILLIAM H., Jr., Owner, Arnold R. Kamman Co., Buffalo, S. W. Strouse F. J. Weber 
N. Y Herman Seelbach, Jr. D. J. Mahoney 


STEVENS, JosEPH W., Dist. Mgr., Minneapolis-Honeywell Regu- 


lator Co., Syracuse, N. Y. 


Stover, R. S., Managing Partner, Engineering Equipment Co., 


Marshalltown, Ia. 


Swart, Harvey G., Salesman & Engr., The Trane Co., Chicago, J. S. Kearney 


Il. 


TALLEY, DEAN, Quarterman Pipefitter, United States Naval 


Training Station, Farragut, Idaho. 


TROWBRIDGE, C. Y., Secy.-Treas. and Gen. Mgr., Ray F. Fischer 


Co., Oklahoma City, Okla. 


UickeR, JOHN J., Prof. and Acting Dir., Mech. Engrg. Dept., 


University of Detroit, Detroit, Mich. 


Uuiaicn, A. B., Jr., Sales Engr., Gilbert Engineering Co., Dal- 


las, Texas. (Reinstatement and Advancement) 


VeriTY, ELBERT W., Pres., Almirall & Co., Inc., New York, N. Y. C. R. Hiers 


ZAvVORSKI, LEONARD, Vice-Pres. in Charge of Prod., Tuttle & 


Bailey, Inc., New Britain, Conn. 


*Non-Member. 





H. F. Randolph A. L. Hesselschwerdt, Jr 
A. B. Newton C. F. Woese 
C. W. Helstrom B. E. Landes 
D. E. Wells W. W. Stuart 
R. O. Nelson 
W. C. Zingheim H. T. Kucera 
T. J. Sullivan J. E. McDonnell 
J. C. Kelly B. P. Adams 


E. T. P. Ellingson E. W. Gray 
F. X. Loeffler, Sr. W. A. Russell 
F. J. Linsenmeyer *H. E. Mayrose 
*O. F. French “Jasper Gerardi 
T. H. Anspacher L. S. Gilbert 


W. H. Moler L. C. McClanahan 
Joe Wheeler, Jr. 
W. J. Olvany C, S. Koehler 


A. F. Hinrichsen 
G. W. F. Myers 


Stanley Hart 
T. S. Hart 


‘@iobskoblelohi-\-s 2 l-lel1-\e! 





_ Inthe past issues of the Journal of the Society the names of the following men were listed as Candidates for Mem- 
vership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 


‘, of the By-Laws, the following list of candidates elected: 
MEMBERS 


Conover, E. W., Research Engr., Detroit Steel Products 
Co., Detroit, Mich. (Reinstatement) 

Dotan, H. P., Dir., Engrg. and Bldg. Operation, Board of 
Education, Detroit, Mich. (Reinstatement) 

EeLls, HENRY B., New York Mgr., Barnes & Jones, Inc., 
New York, N. Y. (Reinstatement) 

Hit, Frep M., Engr., 225 East Avenue 39, Los Angeles, 
Calif. (Reinstatement) 


PERHAM, STANLEY H., Cons. Engr., 455 Architects & Build- 
ers Bldg., Indianapolis, Ind. (Reinstatement) 

Rotz, J. M., Owner, J. M. Rotz Engineering Co., Indianap- 
olis, Ind. (Reinstatement) 


ASSOCIATES 
KING, Harry K., Field Service Engr., A. M. Byers Co., 
Philadelphia, Pa. (Reinstatement) 
SKIDMORE, JOHN G., Sales Engr., Almirall & Co., Inc., New 
York, N. Y. (Reinstatement) 
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PN Oe Td ys brawn awe hae acb0 ces 60 woud S. H. Downs 
POS Wes BING icc i seewecccasecsdun C.-E. A. WINSLOW 
ORR Pe ON oak ON ea cc needccnacvcuws ALFRED J. OFFNER 
ee ed ili nce Hee ace iosd'n ve: 98 6 0% a c'n b wlatetin wd L. P. SAUNDERS 
|, ES ar, ee ey ee ee re A. V. HUTCHINSON 
Technical Secretary............ ic cgusdinn tae CarRL H. FLINK 
Council 
S. H. Downs, Chairman C.-E. A. WINSLow, Vice-Chairman 


Three Years: C. M. Asuuigy, L. T. Avery, L. E. Seerey, G. D. 
WINANS. 

Two Years: J. F. Coturns, Jr., James Houit, E. N. MCDONNBLL, 
T. H. URDAHL. 

One Year: W. A. DANIELSON, L. G. Miuugr, A. E. Stacey, JR., 
B. M. Woops, M. F. BLANKIN, G. L. Tuve, Ex-Officio. 


Advisory Council 


M. F. Blankin, Chairman; Homer Addams, D. 8S. Boyden, W. H. 
Carrier, S. E. Dibble, W. H. Driscoll, E. O. Eastwood, W. L. 
Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt, 
W. T. Jones, D. D. Kimball, G. L. Larson, S. R. Lewis, Thornton 
Lewis, J. F. McIntire, F. B. Rowley and A. C. Willard 





Committee on Research 


G. L. Tuve, Chairman 


H. J. Rose, Vice-Chairman 


CyrRiL TASKER, Director of Research 


A. C. FIBELpNgER, Ex-Officio 


Three Years: C. M. ASHLEY, F. E. Giesecke, F. C INTosn 
G. L. Tuve, T. H. Urpant. 


Two Years: JOHN James, H. J. Rose, L. P. Saunpexs, |, p 
SEELEY, A. E. Stacey, Jr. 


One Year: C. F. Boester, JoHN A. Gorr, W. E. Her Ca 
McKEEMAN, C.-E. A. WINSLOW 


Executive Committee: G. L. Tuvg, Chairman; C. M Asnipy 
JoHN A. Gorr, H. J. Rose, T. H. UrpDAHL 


Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, 
First Monday. President, M. M. Crout, 412 Houston St., N. E. 
Secretary, L. L. Barnes, 3995 N. Stratford Rd. 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, O. Meets, 
Second Tuesday. Honorary President, Capt. C. E. Hust, Presi- 
dent, Albert Buenger, Hotel Gibson. Secretary, E. J. Richard, 
2137 Reading Rd., Cincinnati 2. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, C. J. Lyons, Wilson Ave., S. Norwalk. Secretary, J. R. 
Smak, 166 Morehouse Highway, Fairfield. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, L. V. Cressy, 423 Baronne St., New 
Orleans 13. Secretary, J. &. Burke, 317 Baronne St., New Or- 


Golden Gate: Organized, 1937. Headquarters, San_ Francisco, 
Calif. Meets, First Wednesday. President, R. A. Folsom, 150 
Hooper St. Secretary, R. B. Holland, 1275 Folsom St. 


iMinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, 
Second Monday. President, Chas. E. Price, Room 1605, 6 N. Mich- 
igan Ave., Chicago 2. Secretary, C. M. Burnam, Jr., Room 1605, 
6 N. Michigan Ave., Chicago 2. 


Indiana: ized, 1943. Headquarters, Indianapolis, Ind. 
President, S. Fenstermaker, 937 Architects and Builders Bldg. 
Secretary, C. W. Stewart, 1001 York St. 


lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, 
Second Tuesday. President, C. W. Helstrom, 1614 Thompson. 
Secretary, B. E. Landes, 1603 47th St., Des Moines 10. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, Last Monday. President, L. T. Mart, 3001 Fairfax Rd., 
Kansas City, Kans. Secretary, F. S. Pexton, 824 Grand Ave., 
Kansas City 13, Mo. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man. Meets, 
Third Sparen. President, F. L. Chester, 179 Bannatyne Ave. 
Secretary, F. T. Ball, 810 9th Ave., W., Calgary, Alta. Acting 
Secretary, Einar Anderson, 152 Bannerman Ave., Winnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, E. G. Carrier, 704 Statler Bldg. 
Secretary, R. T. Kern, 51 Claflin St., Leominster. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, 
First Monday after 10th of month. President, S. S. Sanford, 2000 
Second Ave., Detroit 26. Secretary, A. E. Knibb, 1003 Maryland 


Ave., Detroit 30. 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, D. B. Anderson, Lt. (j.2.) USNR. 
Acting President, F. W. Legler, 17 W. 28th St. Secretary, R. E. 
Jorgen, Wesley Temple Bldg. 


Montreal: Organized, 1936. Headquarters, Montreal, Que. Meets 
Third Monday. President, A. M. Peart, 637 Craig, W. Secretary, 
Leo Garneau, Room 832, Dominion Square Bidg. 


Nebraska: Organized, 1940. Headquarters, Omaha. Meets, Sec- 
ond Tuesday. esident, G. E. Merwin, 5012 Parker St. Secre- 
tary, E. F. Adams, 1227 So. 52nd St. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, R. A. Wasson, 500 Fifth Ave. 
Secretary, P. G. Griess, 189 Walnut Ave., Bogota, N. J. 
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North Carolina: Organized, 1939. Headquarters, Durham, X. 
Cc. Meets, quar testy. President, F. J. Reed. 263 College Station. 
Secretary, C. Z. Adams, 312 Piedmont Blidg., Greensboro. 


North Texas: Organized, 1938. Headquarters, Dallas, Te. 
Meets, Third Monday. President, L. C. cClanahan, 603 Great 
se mee Life Bidg. Secretary, E. J. Stern, 701 Burt Biig, 
Jallas 1. 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, 0. 
Meets, Second Monday. President, P. D. Gayman, 2142 E. 19th 
os wr le G. B. Priester, Case School of Applied Science, 

evelan ks 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City, Okla 
Meets, Second gy President, E. F. Dawson, University of 
Oklahoma, Norman. ecretary, E. T. P. Ellingson, 314 Savings 
Bldg., Oklahoma City 2 


Ontario: Organized, 1922. Headquarters, Toronto, Ont. Meets, 
First Monday. President, W. C. Kelly, 602 King St., W. Secre- 
tary, H. R. Roth, 57 Bloor St., W. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, 
Thursday after First Tuesday. President, J. A. Freeman, 1623 § 
E. llth Ave. Secretary, G. H. Risley, 516 8. W. Oak St., Portland4 


Pacific Northwest: Organized, 1928. Headquarters, Seattle, 
Wash. Meets, Second Tuesday. President, R. D. Morse, 414 Vance 
Bldg, Seattle 1. Secretary, J. D. Sparks, 7331 W. Green Lake 
Way, Seattle 3 


Philadelphia: Organized, 1916. Headquarters, Philadelphia, Pa 
Meets, Second Thursday. President, Edwin Elliot, 560 N. 16th St. 
Secretary, E. H. Dafter, Room 2211, 12 S. 12th St., Philadelphia '. 


Pittsburgh: O nized, 1919. Headquarters, Pittsburgh, Pa 
Meets, Second onday. President, G. G. Waters, 1841 Oliver 4, 
—e. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pitts- 
urg i 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meets, % 
First Tuesday. President, C. F. Boester, 101 E. Essex, Kirkwood 
Secretary, B. C. Simons, Rm. 706, 4030 Chouteau, St. Louis 10. y 

South Texas: Organized, 1938. Headquarters, Houston, Texas > 
Meets, Third Friday. President, A. M. Chase, Jr., Box 359. Sec- t 
retary, A. F. Barnes, 602 Kirby Bidg., Houston 2. ™* 


Southern California: Organized, 1930. Headquarters, Los A®- 
geles, Calif. Meets, Second Wednesday. President, W. ©. Stewart, 
i W. Avenue 34. Secretary, Maron Kennedy, 6051 Santa Fe 

ve. P 


Washington, D. C.: O nized, 1935. Headquarters, Washins- 
ton, D. C. Meets, Second Wednesday. President, S. L. Gress. 
4828 Edgemoor Lane, Bethesda, Md. Secretary, A. 8S. Gates, Jr. 
111 County Rd., Kensington, Md. 


Western Michigan: Organized, 1931. Headquarters, Grant 
Rapids, Mich. Meets, Second Monday. President, C. H. Pestet- 
field, Michigan State College, East Lansing. Secretary, V. 
Hill, 2111 Colvin Court, Lansing 10. 


Western New York: Organized, 1919. Headquarters, Buffalo, 
N. Y. Meets, Second Monday. President, S. M. Quackenbush, 1!’ 
W. Tupper St. Secretary, Herman Seelbach, Jr., 45 Allen St. 

Wisconsin: Organized, 1922. Headquarters, Milwaukee, W's 
Meets, Third Monday. President. FW. Goldsmith, 513 5. Da’ 
Ave. Secretary, E. . Gifford, 6i1 N. Broadway. 
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